








MQ WW 
NS 
. Pat 


et 2s er is AAS 
/ @WEEKLY-JOURRAL OF 





X 


= 





ELECTRIC LIGHT. TELEPHONE TELEGRAPH AND SCIENTIFIC PROGRESS. 


(Formerly Review of Telegraph and Telephone.) 











Vol. 3, No. 25.1! 
WEEKLY. j 


NEW YORK, THURSDAY, FEBRUARY 





Copyright, 1883, by Detano & Company, 23 Park Row, New York. 


21, 1884. 


Entered at Post Office, 


s$3 per Annum 
( Single Copies, 10 Cents. 


New York, as Mail Matter of the Second Class. 








THE IDE ENGINE. 


The Automatic Cut-Off Engine, Made at 
Springfield, Ilinois, 





A SMOOTH-RUNNING, EFFICIENT AND ECO- 
NOMICAL ENGINE—PARTICULARLY ADAPTED 
TO ELECTRIC LIGHTING PLANTS—CONSTRUCT- 
ED ON A CORRECT INTERPRETATION OF 
NATURAL LAWS. 

The importance of reliable, and above all, 
smooth-working engines in an electric light- 
ing plant, cannot be over-estimated. We 
have seen an electric lighting distributing 
station filled with the most ingenious and 
costly apparatus, unable to efficiently per- 
form its function because the engines that 
worked its shaftings were of uneven motion. 
It is absolutely necessary that electric light- 
ng promoters should understand — many 
have learned it to their cost—that engines 
which readily prove serviceable in a saw- mill 
are an expensive luxury when attached to an 
electric lighting plant. Experiment with 
them as much as you Will, they will fail you 
at the very moment when efficiency was most 
to bedesired. Hence it is with not a little sat- 
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It gives the utmost economy in the use of | Ide engine takes only enough to do the w« rk 
steam, the governing and regulation of speed | required of it. 
being unsurpassed. ‘The working parts are| Any intelligent person will admit that, 
all steel or bronze. The top and front side with two engines of the same size and con- 
of frame is planed and scraped ; cylinder | struction, each being properly proportioned 
and steam chest jacketed with wood and cov- | and adapted to their wrk (one having auto- 
ered with polished brass, secured with Ger-| matic cut-off governor, and the other a throt- 
man silver bands, and on all bearings there tling governor), the automatic cut-off will 
are nickel-plated, visible-feed oilers and lu-| require one-third less fuel and one-third less 
bricators. | boiler to do the same work. The question, 
to operate perfectly under varying loads and| By high speed, compression and reduced then, is only how soon will the saving in fuel 
any steam pressure. friction, the Ide engine saves ten per cent. in pay the additional cost of the automatic en_ 

By its high rotative speed, smooth-running, | fuel over those of many other makes. It is | gine. 
perfect regulation and reliability, it is es-| unnecessary here to discuss the advantages; This depends upon the price of fuel 
pecially adapted for direct connection with | and economy of an automatic cut-off and| where the engine is used. In the majority 
electric lighting plants. Ithas great strength | steam expansion as compared with a throt- of cases the money saved in fuel will soon 
and rigidity of parts, and a comparatively | tling governor engine. The slide valve and | pay the additional cost of automatic engine, 
large amount of metal above the ont | eee engine takes full steam after which you have a superior engine at no 
line. |every stroke, working heavy or light—the | additional cost, and ever after it is a source 


isfaction that we present in this issue of the 
REVIEW a series of representations of the 
Ide Engine [Fig, 1], which has shown a 
special adaptability to the wants of electric 
lighting plants. 

The advantages of the Ide automatic cut- 
off engine are regular speed, economy of 
fuel, and generalsimplicity of parts It has 
a singularly efficient valve and governor, 
which are set and adjusted by the indicator 





of revenue as compared with the common 
engine. 

The economy of high speed engines is at 
this time being fully investigated by scien- 
tifically conducted experiments by Professor 
Thurston, of the Stevens’ Polytechnic Insti- 
tute, and his report will show the economy 
and efficiency of high-speed compression en- 
gines. 

The moving parts of the Ide engine are 
only one-fourth the weight of a slow speed 
engine, and the friction or power required or 
absorbed in running the engine is fifty per 
cent. less than the average engine. By its 
system of compression and balancing the 
moving parts, friction is reduced to almost 
nothing, and it is in effect practically con- 
verted into a rotary piston engine. It will 
run up to full speed, and do work with from 
three to five pounds steam pressure. 

The durability and good service of ma- 
chinery depends, in great measure, on the lu 
brication. The best constructed and most 
perfect machine can be seriously damaged or 
utterly ruined by neglect or imperfect lubri- 
cation. This specially applies to fast run- 
ning machinery and high-speed engines. The 
Ide engine has a very perfect system of lu- 
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brication. All bearings are fitted with visi 
ble-feed glass oilers. The cups being glass, 
the engineer can see when they need feeding, 
which is accomplished by simply turning the 
cap one-eighth of a turn. This opens a large 
hole to receive the oil, and a vent to allow 
the air to escape. The feed of oil is regula- 
ted by the thumb-screw on top. Each drop 
of oil is seen as it passes from point of the 
pin through the opening to the bearing, and 
the engineer can always see and know thay 
each bearing is being constantly oiled. 

The quantity of oil required is very small, 
but it should be continuous, especially on the 
crank-pin, pillow-block and eccentric. Each 
of these bearings has the oilers supported 
in such a position that they are in plain view, 
and the engineer can readily see if they are 
feeding constantly, and can fill them while 
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the engine is running. All oilers are nickel- 
plated, and each engine is furnished with one 
of the best makes of sight-feed lubricators 
for oiling the inside of cylinder and the 
valves. } 

The eccentric rod is connected to the rock- 
shaft with a drop-hook, which is fitted with 
a bronze metal bearing, so arranged that the 
wear can be taken up. A turn of the handle | 
slackens the hook so it can be lifted off the 
pin, and engine-valve can be reversed by 
hand to warm up the cylinder, and relieve it | 
from water before starting. It is also very 
convenient to use in hacking the engine to 
assist in starting, and for reversing the en- 
gine to detect lost motion, or too much play 
in crank-pin, cross-head or pillow-block | 
bearing. 

The steam chest is cast on the lower side 
of the cylinder, and is bored out and fitted 
with a pair of steel cylinders or bushings. 
The valve is of the hollow piston type—a 
hollow tube with a piston on each end-—and 
is placed beneath the cylinder to drain it 
from water. 

In order to make a successful and service- 
able piston valve, it must be what its name 
indicates—in other words, it must be a piston 
in a cylinder, rather than a plug in a hole. 
The use of steel bushings for this purpose 
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This construction makes a rigid frame that 
will not yield or spring, and all bearings will 
run cool when engine is running at a rapid 
speed and driving heavy loads with high 
steam pressure. 

The cylinder is made from hard, close- 
grained, charcoal iron, same as is used in car 
| wheels. It is cast without heads, and the 

forward head, with its stuffing-box, is held 
between cylinder and frame. 

The cylinder is secured to end of frame, 
and overhangs. This construction insures a 
perfect alignment of the working parts at all 
times, as the cylinder is free at front end to 
expand when heated, and in so doing it does 
not put a strain on the engine frame or foun- 
dation, and cannot spring the frame and 
throw working parts out of line, the result 
of which is heating or breaking of parts. 

Two important points are gained by plac- 
ing the steam chest and valve below the cy}- 
inder. Only dry steam enters the cylinder 
from top of steam chest, and all water will 
puss off at opening in bottom of steam chest. 
The steam ports being on bottom side of cy]- 
inder, all condensation in cylinder passes 
directly out with the exhaust steam. No cy)- 
inder cocks are required. 

The simple valve, entire valve gear and 

One turn of 


eccentric are shown in the cut. 





DracGram No. 





DraGram No. ¢ 


cuables the cylinders through which the valve | 
travels, to be made hard and ground true, 
with numerous bars across the ports to guide 
and support,the packing rings of the piston 
as they pass over the ports. Each end of the | 
piston is fitted with a single steel spring ring, 

which is wider than the ports, and this, with | 
the supporting bars, prevents a possibility of | 
the rings catching in the ports, and insures | 
equal wear. This arrangement gives a pair | 
of steel pistons fitted with steel spring pack- | 
ing, traveling in a pair of steel cylinders so 

hard that the passage of steam cannot cut or 


groove them. 

The valve is surrounded by steam, which 
presses equally on each piston, thus main- 
taining the valve in perfect equilibrium. It 
is perfectly balanced, and entirely relieved | 
from pressure or friction, and will remain so. | 


There is no wear except the weight of the | 
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Draaram No. 4. 





DIAGRAM No. 5. 


valve itself, which is very light—only twenty | from the boiler. It also remains filled with 


pounds—for an eighty horse-power engine. 


A ten year old boy can reverse the valve | of the pistons and cylinders. 


| oil, which insures the constant lubrication 


If by any 


while the largest engine is working under! means the valve-cylinders should become 
5S . 


one hundred pounds steam pressure. 
frictionless valve insures lasting service, is a | 


This | cut or worn, they can be withdrawn and new 


ones inserted, and a new valve furnished 


safeguard against loss from leakage, and the | without delay, and at a small expense. 


extreme sensitiveness insures the perfect 


The massive frame and bed is a combina- 


working of the cut-off governor, and close | tion of the Porter-Allen box-girder bed with 


regulation. 


| cross ribs, Prof. Sweet’s straight line frame, 


The recess in the bottom of the steam/and the original Corliss and girder frame, 
chest receives any dirt or grit that may come | and has the excellent qualities of these com- 


bined. 
box girder with cross ribs. This girder is 
made of sufficient depth to pass under the 
erank disc, and extends straight 
leugth of the frame. The top side of this 
box forms the lower slide. The web of 
metal connecting the box-girder with the 
top plate is a straight line of metal connect- 
ing the cylinder with the main bearing, close 
to the crank disc. 

The top plate is a curved girder, which is 
carried back the full pillow-block width. 


the full, 


the handle on end of eccentric rod permits 
the unhooking of the rock-shaft, and the 
steam valve can be reversed by hand while 
steam can be admitted to warm the cylinder 
and steam chest before starting. 

A correct valve motion is obtained by 
placing the valve below the cylinder and 
using a rock-shaft. In all engines the piston 
travels faster on the back end of the stroke, 
and by this arrangement of parts a valve 
travel is obtained proportionately equal to the 
piston travel through each part of the stroke. 
This is an important point, especially in high- 
speed automatic engines designed for heavy 
work, but is not infrequently neglected, al- 
though an engine will not give perfect or 
equal indicator cards from both ends of cyl- 
inder if the valve motion is not correct. 

The piston is a single casting, hollow, and 
as light as consistent for strength. It has a 


The base, or lower portion, forms a | long bearing in the cylinder, and is packed 


by two simple spring rings accurately fitted 
to the bore of cylinder. This_kind of bead 
and packing is simple and effective, and has 
| been adopted by many of the best high-speed 
stationary and locomotive engine builders. 
The piston being cheaply and easily replaced 
is the weakest, and will break before a charge 
|of water, and save the engine. 
| The steel piston rod is provided with large, 
| deep box for packing, and the gland is lined 
with bronze. A large steam reservoir sur- 
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rounds the valve, encircling the lower half 
of the cylinder. The entire cylinder and 
steam chest is surrounded with two inches 
of wood, or asbestos, and covered with pol- 
ished brass casing secured by German silver 
bands. 

Fig. 4 shows a cross section of the bed 
through the slides. The rock-shaft is a steel 
casting, with the lower arm that drives the 
valve caston. The shaft is supported on the 
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steel. The connecting-rod to valve stem is 
steel, and fitted with a tempered steel bush- 
ing. By removing the bolts in flange the 
rock-shaft, with crank and connecting-rod, 
can be withdrawn through the opening in 
frame which is covered by flange. 

Two steel projecting arms are cast on the 
cross-head, which carry the upper and lower 
slides. These arms are threaded, and carry 
on the ends a tapered steel sleeve or nut, 


REVIEW . 


guides and slides are very large, each being 
nearly one-fourth the circumference of the 
cylinder. This insures cool running and long 
service without adjustment. The pressure 
and wear is all on the lower slide, and besides 
the method of lubrication already given, 
there is a pocket, cast in the frame at each 
end of the guide, which is filled with oil, and 
the slide enters and is lubricated at each end 
of the stroke. 
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the eccentric is carried the shaft. 
When the engine is running without a load 
the valve opens to admit steam at full boiler 
pressure exactly on the center, and closes be- 
fore the piston has moved } inch. Steam 
is allowed to follow at full boiler pressure 
further and further as the load is increased. 
When the maximum load is reached the full 
throw of the valve is given, and in order to 
keep up the speed, steam is admitted at full 
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front end by passing through the front side 
of bed. The back end is carried by a flange 
bolted to the back side of the bed. This 
flange has a large sleeve with a bearing at the 
inner and outer ends, with an oil reservoir in 
the middle. The front end of the shaft is 
hollow, and contains a reservoir for oil which 
is filled through an opening in end of shaft. 
A tube from the oil reservoir carries the oil 
to the valve rod, crank-pin, which is hard 
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which is threaded on the inside, and fitted 
with a taper onthe outside which fits into the 
bosses on the slides. A steel jam-nut forced 
against this sleeve secures it in place, and 
adjustment can be made for the wear of the 
slides. 

The guides are bored out the same diame- 
ter as the cylinder, and cannot, under any 
circumstance, get out of line with the cylin- 
der, As will be seen, the wearing surfaces, | 
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The automatic safety governor is shown in 
position in the fly-wheel (Fig. 5). The ec- 
centric has a pocket projecting from the 
lewer side, to which a steel arm is bolted. 
This arm is pivoted near the rim of wheel. 
Opposite thisis a lug to which two steel arms 
are connected. These arms are connected 
to two bent steel levers, on which the fly 
weights are placed. As these arms move out 
into the position shown by the dotted lines 


boiler pressure up to three-fourths of the 
stroke. The large ports allow a very large 
opening to be obtained with a small travel of 
the valve, giving full boiler pressure in the 
cylinder even at such highspeed. The valve 
will close and cut off steam at a point that 
will just do the work and maintain the regu- 
lar speed, 

The card shown in diagram No. 1, was 


taken from a 12 by 18 Ide engine making 200 
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revolutions per minute, with brake on band 
wheel. It isa double card from one end, ¢. ¢., 
load was first put on cutting off at 4stroke, | 
giving a mean effective pressure of 25 Ibs.- | 
51.25 horse-power The load was then in- 
creasel, giving } stroke, and pencil held to 
card again, giving a mean effective pressure 
of 48.12 lbs. —98.64 horse-power. 

Diagram No. 2 was taken from a 12 by 18 
Ide engine making 200 per 
minute and brake applied to band wheel. 
The lord was put on so as to carry steam 
nearly half stroke, when it was suddenly re- 
leased while pencil was held to the card. 
This card shows the various points of cut 
off, and the nice operation of governor, the 
engine maintaining the fixed speed of 200 
revolutions through the extreme changes of 


revolutions 


load. 

The above diagram No, 3, was taken from 
a 12x18 Ide engine, making 200 revolutions 
per minute. Brake on band to wheel to 
make the load, 

Data as follows : 

Crosby Indicator Scale, 50 ~~ pounds. 
Reading of Planimeter, 45.9 ss 
Mean Effective Pressure, 57.37 * 
Initial Pressure, 73 ” 
Indicated Horse-Power, 117.60 “ 

Taking i0 inches of steam, or cutting off 
at & stroke. 

Diagram No. 4 was taken from same 
cngine under same conditions from the other 
They go to show the great power held 
in reserve. 

Diagram No. 5 was taken from a 12x18 
Ide engine in the Springfield, Ill., Electric 
Light Company’s Station ; engine was mak- 
ing 200 revolutions per minute, and driving 
four 20-light ’uller Company’s Dynamos, or 
80 are lights of 2,600 candle-power each. 

Data of card as follows : 


end. 


Crosby Indicator Seale, 40 Pounds. 
Reading of Planimeter, 27.2 si 
Mean Effective Pressure, 27.2 = 
Initial Pressure, 75 . 
Indicated Horse-Power, 55.76 . 


Taking 3 inches of steam, or cutting off at 
1 stroke. 

Rate of water consumption 22.91 pounds 
water 1 H. P. per hour. 
—_ 

in Electric Lighting. 


Remarkable Work 





The American Electric and Illuminating 
Company having recently bought a factory 
in Montreal, Canada, and which is known as 
the Canada branch, is under the management 
of Mr. M. Lee Ross, a gentleman well known 
in electrical circles of New England for his 
energy, ability and his remarkable way of 
doing business with wonderful rapidity. 

It will be remembered by our readers that 
Mr. Ross built the elecuric lighting station of 
the Wachusett Company in Fitchburg, Mass.. 
a plant of 150 lights, within the short 
space of five weeks, remodeling and com- 
pleting a building. with engines, boilers, 
sbaftings and all necessary equipment put in 
proper shape, and run four circuits, aggre- 
gating twenty miles, After this work was 
completed, he became general manager of 
the Merchants’ Electric Light and Power 
Company, of Boston. The latter company 
at that time had six circuits, aggregating 
about forty-five miles, and 550 lights in oper- 
ation. The business of the company assumed 
such large proportions that he, in conjune- 
tion with the officers of the company, de- 
signed plans and laid out one of the largest 
electric lighting stations in the world, which 
will be opened in Boston some time during 
this month. Mr. Ross resigned the manage- 
ment of the Merchants’ Company, upon the 
acquisition by the American Electric and 
Illuminating Company of the manufacturing 
business in Canada, and assumed the general 
management for the Dominion of Canada of 
the Boston Company. 

Remarkable success has followed the man- 
agement. Seeing the necessity of placing 
the American are system before the public of 
Montreal, they commenced, on the 24th day 
of January, 1884, to build a 200-light station. 
A portion of the St. Lawrence Paint Works, 
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101 arc lights placed in position, and within 
seven days from day of starting all was in 
full and complete operation. This, to the 
best of our knowledge, is the quickest work 
on record in electric lighting. 

Mr. Ross received very valuable assistance 
and aid from Mr. H. E. Irvine, the treasurer 
of the company, who spent a few days in the 
city of Montreal, and, with several of the 
directors, inspected the factory, station and 
the companies’ work, and passed upon the 
same with many congratulatory remarks to 
the management, and to the American Elec- 
tric and Iluminating Company in having 
obtained such a valuable acquisition as this 
property turns out to be, including all the 
necessary appliances for the complete manu- 
facturing of dynamo machines, lamps and 
other electrical apparatus. 

Negotiations are now pending for the pur- 
chase of 13,000 feet of land, with three brick 
buildings, suitable for factory, foundry and 
lighting station; and, as we go to press, we 
learn that the directors of the company have 
decided to complete the purchase at once 

A 500-light station will be built in the city 
of Montreal, and a local organization per 
fected and placed under the management of 
well-known gentlemen in that city; also a 
100-light station will be built at Point St. 
Charles, and run by the local company. 

The company’s factory is running at pres 
ent to its fullest capacity, manufacturing 
plants already ordered; and, from the present 
demand, proves the fact that electric lighting 
is making rapid progress in Canada, as well 
as in other parts of the world. 

— —_: 

“The United Electric Lighting 
Company” have started a station at Daven- 
port, Iowa, They are using the Armington 
& Sims engine and a tubular boiler, set with 


States 


the Jarvis patent furnace, that was on exhilii- | 


tion at the Louisville Exposition. They use 
the Sheffield grate bars, and burn slack coal 
for fuel. 
——_~@ae—_—_— 
A company was organized on the 13th inst. 
for lighting Eric, Pa., by electricity. The 


capital stock is $100,000, in shares of $100 | 


each, which is all subscribed except fifteen 
shares. W. L. Cleveland is president ; J. F. 
D -uning, vice-president; Charles C. Shirk, 
secretary and treasurer. Contracts have been 
signed with the Brush Company, of Cleve- 
land, and the works will be in operation in 


thirty days. 
. <<. 


An arrangement has been made between | 


the Portland (Me.) Electric Light Company 
and the New England Weston Company, of 
Boston, by which the latter company assumes 
the business of the former in Portland. The 
local Argus says: ‘‘This puts the business 
into the bands of a strong company, which is 


thoroughly equipped and competent to en- | 


large the business extensively. It is proposed 
to pay especial attention to the Maxim incan- 
descent system of interior lighting.” 
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The Brush Electric Light Company, of 
Buffalo, are erecting a new station, with a 
capacity of 600 lights. It will be equipped 
with ten 60- light*dynamos, driven by ten in- 
dependent engines of 65-horse power each. 
The contract for the power has been awarded 
to the Westinghouse Machine Company, of 
Pittsburgh. Pa , their automatic engines hav- 
ing been adopted, after a competitive test ex- 
tending over nearly a month. The dynamos 
will be belted direct, and no counter-shafting 
employed. 

- — 

At a meeting of the directors of this com- 
pany Boston on the 12th instant, dividends 
were voted as follows: The guaranteed semi- 
annual dividend of 4 per cent. on the pre- 
ferred stock; an extra semi-annual dividend 
of 2 per cent. on the preferred stock; and a 
semi-annual dividend of 2 per cent. on the 
common stock. <A 10 per cent. dividend, 
payable alike to the preferred and common 
stockholders, from the stock of subordinate 
companies now held in the treasury of this 





which was used for coal storage, was rented, 
properly remodeled, shaftings, pulleys, etc., | 
ordered, a five and a half mile circuit built, 


company, was discussed, and as two members 
of the Board were absent, further considera- 
tion was postponed until the next meeting. 





Pavonia Ferry House Illuminated by the 
Baxter Electric Lamp. 





The New York, Lake Eric, and Western 
Railroad Company have done away with the 
| cause of frequent and merited complaint, by 
| the introduction of six electric lights at the 
ferry buildings, at the foot of Pavonia ave- 
nue. The work was done under the direction 
of Lewis F. Lyne, M. E., who is now in charge 
of the Jersey City Electric Light Company's 
(as the rejuvenated Baxter company is now 
known) new construction work. The lights 
have been admirably located, so as to give 
the best effect. One has been placed between 
depot; another is placed outside the build- 
ings, in the center of the main arch, thus 
lighting up the horse-car terminus and the 
front of the superintendent’s office. The 
four remaining are inside, one being placed 
in center of the waiting-room, while three 
are utilized to light up the bridges; one being 
placed over each. The new departure has 
displaced the Pitsch gas system, which bas 
been thoroughly tried, and found wanting — 
|in this instance at least. The new lights are 
| working nicely, and are nightly made the 
| subject of approving comment by those using 
|the popular Erie route. The probabilities 
| are that the entire depot will be speedily 
|lighted by similar means. There are also a 
large number of Fuller Electric lights usiog 
| the Baxter attachments in Jersey City. 
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The Brush Storage Batiery’s Facilities 
for Small Lights. 





| 
| It has been known from ‘the start that the 
| large powerful electric lights were not at all 
| times suitable for inside illumination. The 
| efforts of the companies have fur some time 
| been directed to the perfection of small 
| lights, to be made to burn steadily, and 
| easily adjusted in the inside of houses, the 
| eleciricity for running them to be stored in 
bencngngs on the premises of the customers. 
One of these batteries has been working at 
the office of the company in this city since 
‘the 8th inst. It is a twenty-light battery, 
|each light of five or six candle power, and 
is charged from wires of the mainline. The 
fnanipulator of the battery is something like 
a gas-meter. When the battery is fully 
|charged the manipulator closes against the 
wire, and the stock of electricity will burn 
twenty lights for four hours. A smaller 
number of lights will run a longer time. 
They are all lighted by turning a small 
crank. These batteries can be placed in 
dwellings or other houses in a small space, 
connecicd with wires of the main line, and 
charged daily, or le s frequently, when the 
total amount of electricity is not consumed 
each day. The electricity is conducted by 
wire, which can be cheaply supplied, the 
| lights being placed about the room, just like 
|gas. The wires can be covered by small 
| strips of wood, with grooves for the wire. 
|A room can be made to look as neat and 
clegant--as one supplied by gas, the lights 
being steady and reliable, with no flickering. 
It is now thought that these lights can be run 
at a lower price than gas.—U eveland Ex- 
change. 


W. H. Preece recently gave, at the Institu- 
tion of Civil Engineers, some interesting in- 
formation on the subject of wire conductors 
for electrical purposes. Copper is, he said, 
almost universally used for insulated con- 
ductors, and the manufacture has been so 
much improved that it is now twice as good 
as it was in 1856. Copper wire has a break- 
ing strain of twenty-eight tons per square 
inch, while iron wire breaks with twenty- 
two tons. The best copper comes from 
Japan, Chili, Australia and Lake Superior, 
but a great deal of pure cupper is obtainable 
by electro deposition. The ordinary best 
puddled iron is at present used only for fenc- 
ing purposes, but a mild English Bessemer 
steel is largely used for railway telegraphs and 
for stays, although the resistance is very high, 
owing to the presence of manganese. The 
wire used by the Post-Office is made from 











or a specially prepared low carbon English 
Bessemer, is adopted by the Indian Govern- 
ment. Cast-steel wire, with a breaking 
weight of about eighty tons to the square 
inch, has been adopted on the Continent for 
telephone currents; while in England, where 
speed of working is the prime consideration, 
electricians are satisfied with a breaking 
strain of twenty two tons on the square inch. 
In the colonies, where long spans are essen- 
tial and speed of workingis not so important, 
the specification 1s thirty tons on the square 
inch. 


—_———-_o—- — 


ELECTRIC LIGHTS IN CANADA. 





| The American Company Pushing Business 


in the New Dominion. 





A committee of the directors of the Ameri- 
ean Electric and Illuminating Company of 
Boston has been in Montreal during the 
week inspecting the property recently pur- 
chased hy the company here, and now con- 
stituting the plant of its Canadian branch, as 
well as the bu-iness which has been built up 
here by energetic management, now aggre- 
gating over 100 lights. The directors ex- 
press great satisfaction with the purchase and 
the outlook, and have to-day ratified a fur- 
ther purchase of the building, No. 32 Dowd 
Street, used as the manufactory of dynamos, 
lamps, etc., for the Dominion; :also of the 
entire adjoining buildings, used at present as 
a foundry and a box factory, together with 
the land covered by all three buildings, ag- 
gregating thirteen thousand feet ; also the boil- 
ers, engine and shafting in the buildings. 
The company will occupy the entire premises 
for its large and rapidly-growing business, 
and will rebuild some portions of the present 
structure and build additional new ones, so 
as to utilize the property, which is located in 
the very heart of the city, for manufacturing 
and lighting purposes. 


——_-cqpe—- - — 


A New Bedford Engineer Succeeds in 
Operating Are and Incandescent Lights 
by the Same Electric Current. 


Mr. Adoniram Negus, engineer, has made 
an invention which, if it proves to be prac- 
ticable for general use, will be one of the 
most important yet recorded in the history 
of electric lighting. By a kind of modifying 
switch he is enabled to attach a branch wire 
for incandescent lights to a Thomson-Hous- 
ton circuit of arc light wires. It has 
hitherto been deemed an impossibility to 
operate arc and incandescent lights by. the 
same electric current, and Mr. Negus 
burned up a number of slips of Edison’s 
bamboo charcoal in his preliminary experi- 
ments. The light has now been in success- 
ful operation for more than a week; and if it 
continues to work well, it will be a very im- 
portant and useful invention, as there will be 
a great saving of wires and of dynamos where 
both kinds of lights are called for. The 
mechanism employed will be kept away from 
the public gaze until a patent is obtained. 


—__ +> 


Ayrton & Perry’s electrical tricycle is an 
open-fronted machine, of the ordinary pat- 
tern, with the treadles and driving gear re- 
moved. The driving wheel is 44 inches in 
diameter, and close to it is a large spur-wheel 
containing 248 teeth. The motor is slung 
from the seat platform. The armature spin- 
dle carries a spindle of 12 teeth, gearing into 
the spur-wheel, the machine being thus 
speeded down 20 to 1. The battery, com- 
posed of Faure, Sellon-Volkmar cells, occa- 
sionally. and sometimes of a combination of 
the two devices, is slung from the backbone 
and axle, and when fully charged contains a 
store of electrical energy equal to the con- 
ventional two-horse power. 





me 


Keely announces that his motor will be 
ready to run ‘‘at an early day.” We suggest 
the 30th of February. 
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The New England Telegraph and Tele- 
phone Company is extending wires between 
Boston and New York. They follow the 
present lines from Providence to Westerly. 
They are using a copper wire on this line. 


ae 


HarnissurG, Pa.—A charter was granted 
on the 14th instavt to the Postal Telegraph 
and Cable Company, of Philadelphia; capi- 
tal, $20,000. The line is to run from Lime- 
stone, N. Y , to a point in Hanover township, 
Washington county, Pa. 

= 


George G. Ward, who has been the mana- 
ger in this city of the Direct Cable Company 
since it opened for business in 1874, and also 
manager of the French Cable Company for 
several years, has resigned those places to 
become general manager of the Bennett- 
Mackay Cable Company. 


+ 


During the six months in which the battle 
of Tel-el-Kebir was fought, the receipts of 
the telegraph company, which forwarded 
press dispatches to London, was $290,000 
more than in the half year that followed. 
This fact is cited as an illustration of the ex- 
traordinary development of newspaper enter- 
prise. 


-_- 

Mr. W. E. Huntington, general manager 
of the Mexican Centra] Telephone Company, 
has resigned to take charge as general super- 
intendent of the district messenger depart- 
ment of the Baltimore and Ohio Telegraph 
Company,and we venture to say that it would 
he hard to find a gentleman of more experi- 
ence and as well qualified !o fill this particu- 
lar position. We wish him the success he 
deserves. 

—- -P>e —_—_ 


Telegraph Stock Purchased. 

New York, Feb. 8.—The Baltimore and 
Ohio Telegraph Company has to-day, through 
its President, Robert Garrett. concluded the 
purchase of the entire capital stock of the 
Manhattan District Telegraph company at a 
price somewhat less than par, $100,000. 





——*apoe—___—_- 


Articles of incorporation of the Gilliland 
Manufacturing Company, Indianapolis, have 
just been filed wi'h the Secretary of State of 
Indiana. The capital stock is $200,000. The 
directors are: Noah H. Swayne, Jr., Frank 
B. Swayne, William Kleine, Charles W. 
Hammond, Charles Selden, John M. Wheeler, 
T. F. Sheldon, Schuyler C. Schenck, Ernest 
Helgendorf, William B. Clark, and James F. 
Gilliland. The latter is anager of the com- 
pany. 
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Ten Trans-Atlantic Cables. 

The first cable, built by the Atlantic Tele- 
graph Company from Ireland to Newfound- 
land, was completed on Aug. 5, 1858. The 
second was commenced in 1865, by the An- 
glo-American Telegraph Company, but it 
broke when half laid, and was not picked up 
and completed from Ireland to Newfound- 
land until the Fall of 1866. The third was 
Jaid by the same company between the same 
points, and was also completed in 1866. The 
fourth was laid by the Societe du Cable 
Transatlantique, and was completed in 1869 
from Brest to St. Pierre and Dux)ury. The 
fifth was laid by the Anglo-American Tele- 
graph Company from Ireland 10 Newfound- 
land, and was finishid in 1873. The sixth 
was laid between the same poin's by thesame 
company, and was finished in 1874. The 
seventh was laid by the Direct United States 
Cable Company, and was finished in 1875 
The eighth was laid by the Campagnie Fran. 
caise du Cable Transatlantique, and was 


completed in 1879 The ninth and tenth 
were laid by the American Telegraph and 
Cable Company, and were finished in 1881 
and 1882. 
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Ruying Velegraph Lines. 


BALTIMORE AND OHIO ABSORBS THE MANHAT- 
TAN DISTRICT COMPANY—ITS SOUTHWEST- 
ERN LINES. 


The Baltimore and Ohio Railroad Com. 
peny, which some days ago purchased the 
lines of the National Telegriph Company 
along the West Shore and Nickel Plate Rail- 
roads, bas now bought the entire capital 
stock of the Manhat'an District Telegraph at 
a price something le-s than $100,000. 

The Manhattan’s Company’s offices will be 
opened at once to the wires of the Baltimore 
and Ohio Telegraph Company. Mr. D. H. 
Bates, the president of the Baltimore and 
Ohio Telegraph Company, will assume the 
presidency of the Manhattan District Tele- 
graph Company. 

Arrangements have been concluded to form 
a company to be operated in connection with 
the Baltimore and Ohio system, which will 
cover the territory south of St. Louis, through 
Missouri, Arkansas, Louisiana, and Texas to 
New Orleans, Galveston, and intermediate 
points. This extension will reach a part of 
the country where competition in telegraph 
business has never yet been known, except- 
ing at New Orleans. The services of an ex- 
perienced superiniendent now in the employ 
of the Western Union Company have been 
secured to take charge of this addition. 
Telegraph building can be carried on in the 
South during the winter, and President 
Bates says he expects to have the necessary 
links completed and in operation within 
ninety days. 

——_->e—_—__ 
More Wires for the New Telegraph 
Company. 





It is under-tuod that the Philadelphia, 
Reading and Pottsville Telegraph Company 
has made a contract with the Western Union 
Telegraph Company which can be terminated 
within sixty days. The wires controlled by 
the former company, which is a part of the 
Philadelphia and Reading Railroad system, 
and which also controls those along thé 
Jersey Central Railroad, are nearly 2,000 miles 
in length. These are all, it is stated, to be 
worked in connection with the Baltimore and 
Ohio Telegraph Company, and will give that 
corporation telegraphic entrance into the most 
important sections of the anthracite regions. 

——__ > ——_—_ 


The Bennett-Mackay Cable. 





Mr. George G. Ward, for the past ten years 
general superintendent in this country for the 
Direct United States and the French Cable 
companies, has resigned his position, and 
will hereafter be connected with the Bennett- 
Mackay Commercial Cable Company. Mr. 
James Brown, who came from London 
nearly nine years ago as Mr. Ward’s assistant, 
has been appointed general superintendent to 
fill tbe vacancy. Mr. Ward will soon open 
an office in this city for the new company. 
The steamer Faraday is already on her voy- 
age to lay the first 1,000 miles of cable, and 
by next fall it is expected that two cab'es be- 
tween Ireland and Nova Scotia, one between 
France and England, and another between 
Nova Scotia and Cape Ann, Mass., will be 
in operation. Mr. Ward says that the new cable 
company will connect exclusively with the 
Postal Telegraph Company, of which Mr. 
J. W. Mackay is president. 





-_- 

Mr. A. DeC. Solamon, superintendent 
western department American District Tele- 
graph Company, has joined the Baltimore 
and Ohio ranks, and will supervise the Man- 
hattan District, western department, from 
February 15. 

——egpo——_—- 

‘‘T bought some stock in the —— rail- 
road,” said a member of the Old Guard, yer- 
terday, ‘‘ because my broker said it was 
a good buy.” ‘And wasn't in?” ‘ Yes,” 
replied Mr, Eastman, ‘good-bye to my 
money,,” 
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The Fiftieth Anniversary of the Telezrapn 
of Gauss and Weber. 


Our esteemed contemporary, Hngineering, 
says that in their issue of December 21 they 
called attention to the fact that the lucifer 
match was probably ju-t fifty years old. 
According to some of our German con- 
temporaries another and far more important 
fiftieth anniversary ought to have been cele- 
brated in the year 1883—that of the telegraph 
of Gauss and Weber, at Gottingen. It 
must not, however, be understood that they 
wish to ignure the claims of the many men 
of all nations who before Gauss and Weber 
had occupied them<elves with electric teleg- 
raphy. There is perhaps hardly a branch of 


practical science which would offer more | 
difficulty to the assiduous investigator of | 
priorities than that of telegraphy ; and if we | 


confiue ourselves to magnetic and electric 


telegraphy we shall find that there have been | 
few electricians who have not worked in this | 


direction. We may at any rate go back to 
the year 1553, when J. B. Porta, of Naples, 
in his ‘Libri Quatuor Magie Naturalis’ 
spoke of the sympathetic and synchronous 
oscillations of two the one 
which was secondarily excited by the other 
stationed at a distance. That magnet 
would operate at a distance greater than 3 


magucts, of 


no 


feet was soon proved by Dr. de Boodt, of | 


Bruges, amongst others. Yet many wrote 


about a magnetic telegraph; we are well 
acquainted with the ideas of the Je-uit 


Famiano StraGa, of Rome, 1617, 
Addison translated his remarkable verses in 
the Spectator of 1721. The synchronous 
play of two needles far apart was to many 
satisfactorily explained by the belief in some 
mystic power, cven in the later days of the 
eighteenth century, when frictional electric 
apparatus for telegraphic purposes of mani- 
fold forms had becn devised. The first of 
this kind probably originated from C. M.— 
to all appearance Charles Marshall, of Pais- 
ley, then at Renfrew—who in Scot's Maga- 


zine of February, 1753, explained how a 
number of wires, one for each letter, 
stretched with metal balls at their ends, 


would attract paper discs to these balls if 
electrified at the other end with the help of 
an electric machine. C. M., who evidently 


because | 


5 


|too expensive. The practical development 
|of the electric telegraph finally came from 


| England, mainly through Wheatstone’s 
efforts. The history of telegraphy since 





yauss and Weber belongs to our days. 
| Gauss lived long enough to see his hopes, 
|bold as they may have appeared, fully re- 
| alised ; and Professor Weber has been 
| spared to receive congratulations on this 
fiftieth anniversary, in which we may 
heartily join, as science does not know 
many better names than those of Gauss and 
| Weber. Perhaps neither of them ever 
| dreamed of 170,099,000 telegraphic messages 
|a year, and wires that would encirc!e the 
equator fifty times, or form a fivefold cable 
rope to the moon. 

eS - 
Scheme. 





The Postal Telegraph 
MR. EVARTS’ ARGUMENT AGAINST IT BE- 
FORE THE SENATE COMMITTEE. 
| Wasnuineron. — The Hon. Wm. M. 
| Evarts, representing the Western Union 


Telegraph Company, made an argument be- 
fore the Post Offices 
and Post Roads to-day, in opposition to the 


Senate Committee on 
establishment of a postal telegraph system. 
He said that should either of the three bills 
now before Congress to-morrow become a 
law, the probiem of Goverpment control of 
the telegraph would no! be solved. Neither 
measure undertook to provide for the long 
interim of time that must elap-e before there 
was a Government service, and al) that time 
| there was a situation which disorganized the 
| private systems. The Edmunds bill he said, 
provided for a governmental system without 
| disturbing the private lines. It authorized 
| the Government to take patents and every- 
| thing but lines. To the suggestion, ** Why 
}not buy the lines? You take everything 
lelse,” Mr. Edmunds had said there was no 
|trbunal that be would trust to do justice 
between the United States on the one hand 
and the Western Union on the other. Well, 
if justice could not be done, did it follow 
that injustice should be done? Ile would 
agree that the price would be larger fixed on 
|the principles of justice than it would be if 
| it was fixed on the principles of force. 

| The Dawes bill created a monopoly se- 
| cured by law. Besides its exclusive fran- 
|chises in the occupation and use of public 
| property at a comparatively nominal sum, it 


was to have the right and the power to ag- 
ate into its possession and for its profit 
It was 


greg 


t 
t 


he entire business of telegraphing. 
o be limited to eight per cent. on its stock, 


and after that its earnings were to yo to the 
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’ 


fully understood what be said, also thought 
of bell signals. Lomond, in 1784, found in 
his alphabet of motions means to reduce the 
number of wires to one only. Reusser (1794) 
watched directly the sparks; and Ronalds | 
(1816), at Hammersmith, experimented both | 
on ao erial line of eight miles on poles, and a 
cable with shellac and silk in a glass tube lying 
in a trough insulated with pitch. Butsome-| increase of its property or the reduction of 
thing practical could only be achieved by rates, at the option of the company. What 
voltaic currents, which we may remind our| more had the Western Union in the feature 
were observed by Georg Sulzer! of monopoly than this? And every impulse 
before Galvani’s wife wanted her frog broth. | to perform the service to the b st advantage 
Volta himself had his ideas. Soemmering, | of its patrons was here to be stricken down, 
afterwards joined by Schilling, based his sys-| Senator Hill’s bill was a gradual encroach- 
tem (1809) on the electrolysis of water; West-| ment upon the telegraph interests, like the 
brook and Rogers, in America, on the| encroachment of the bear upon Munchausen. 
ekcctrolytic decomposition of metallic salts. | It admitted that at least some equitable ar- 
Oersted’s discovery of the deflection by the| rangement should be made with the tele- 
electric current of the magnetic needle in| graph interests if the Government interfered 
1819 opened an altogether new path ; it at | in the matter at all. The Government, Mr. 
once suggested a needle telegraph to Laplace, | Evarts said, had no right of eminent domain 
who communicated his ideas to Ampére.|in the States. The war power did not con- 
But although V. T. de Saint Armand con- | fer the right to say that a citizen held his 
templated a cable of Ronalds’ type (182s )| property at tco high a price, and the Gov- 
between Paris and Bruxelles, practically | ernment might, therefore, take it at a valua- 
sothing was done before Gauss and Weber, | tion established by arbitration. It could ac 
at Easter, 1883, joined the physical cabinet | quire no property for Government control 
and the observatory by a wire 8,000 ft. long, | except by consent of the States. When it 
leading up to the steeple of St. John’s. | canft to administration, if the Government 
Gauss, worked with his magnetometer, con- | actually carried on the telegraph, the people 
structed a commutator, and thought it more} would not have the least confidence in it. 
reliable to trust the eye in watching the | Private lines would be started on important 
needle, than the ear listening to the necdle | routes where a contract could be made, and 
striking against a bell. Weber principally | recourse could be had to damages for viola- 
wanted to have electric railway signals, and | tion. 
depending upon Gauss’s calculations that the | 
earth was a conductor a million times in-| 
ferior to iron, he thought of using the rails} ‘‘My poor man,” said the doctor, “ you 
as conductors, whilst Gauss seeing the diffi-| are dangerously ill. Is there any word you 
culty of prevepting short circuiting ly | want to send to your friends?” ‘‘Am I really 
meats of the wheels and axles, only wished | so ill?” asked the sufferer. ‘‘Alas! I can 
to employ the rails as return wires. The | offer you no hope.“ Very well, then,” said 
electric signals were first tried by the Leip-|the sick man, “just telephone for another 
zig-Dresden Railway, but soon given up as|doctor.” T, B, D,—Oid Guard, 

















As the Bell Telephone stock is now back 
to 17414, and rising rapidly, the people who 
sold out at 145 on the Drawbaugh “ scare” are 
not a little weary over their rashness. 


—-_ 

New England telephone is steady. The 
net increase of telephones in Boston last 
month was 92. The increase in Boston and 
in the suburban territory will be about 150, 
- 

One advantage of the long-distance tele- 
phone will be that the reporters on the 
American dailies can tell the English author- 
ities at once how to manage matters in Egypt 
instead of waiting for the slow process of 
sending a paper over, marked with a blue 
pencil. 





: <—_ : 
Telephonic communication between mov- 
ing vessels has been successfully accom- 
plished in France. Engineering says. As 
one vessel was towing the other the wire was 
carried along one of the hawsers, and the 
circuit was completed through the copper on 
the bottom of the ships and the water. Con- 
versation was carried on distinctly. 
—<- 

Mr. I. H. Farnham, superintendent of the 
Portland Telephone Company, has invented, 
and now has in successful operation at the 
Transcript office, an electrical alarm attach- 
ment for presses and folders. It instantan- 
eously notifies the pressman should papers 
clog auywhere in the gearing, or if any 
undue interval should elapse in the passage 
of sheets. As arranged in the Transcript 
office, it 1s a clock-work attachment to each 
of the patent folders, at points where the 
papers are delivered, from which wires con- 
verge to a cell battery and gong nearly over 
the press. The advantages of such a device 
in connection with rapidly driven machinery, 
such as printing presses, is very obvious. 

aa Sees 


A New View of the Telephone. 


The other day in St. Louis some Apache 
chiefs, who had been carried there, were 
shown a telephone and permitted to hear 
through it a mysterious voice spoken from 
afar. They marveled exceedingly over it. 
They were the leaders of the most implaca- 
ble of savage tribes. Their hands had often 
been wet with the blood of murdered men 
and women ; war whoops of their tribe were 
as familiar to their ears as the cry of the 
wild wolf ; but that intangible small voice 
which came to their ears from the infinite, 
that was a new experience to them. One by 
one they listened to it; then, in silence, 
wrapping their blankets around them, went 
and sat down to think. After a while their 
tongues were loosened and each gave his 
idea of what the voice in the telephone was. 
The final conclusion was that it was the 
white man’s Great Spirit, as he talked in 
English, and the anxiety was to find the 
instrument through which the Indian’s Great 
Spirit spoke to his children. 

iil cme 

The Erie Telegraph & Telephone Company 
had 7,802 subscribers Dec. 1, 1883, a net gain 
of 271 over Nov.1. In December there were 
added 106 subscribers in the Northwestern 
division, and 220 in the Southwestern divi- 
sion, and 50 in the Cleveland exchange, a 
total of 376. There were taken out 145, 
leaving a net gain for December of 251, and 
making a total of telephone subscribers in 
this company Jan. 1, 1884, of 8,033, of 
which 2,720 were in the Northwest division, 
3,690 in the Southwest division, and 1,623 at 
Cleveland. The number of telephone sub- 
scribers in some of the largest exchanges 
Jan. 1, 1883, may be of interest. St. Paul 
had 595, Minneapolis 868, and Fargo 187. 
In the Southwest, Little Rock had 297, San 
Antonio, 396, Dallas 302, Galveston 366, and 
Austin 141. Of the twenty-one exchanges 
in the Northwest division, only five have 100 
or more subscribers ; and of the thirty-three 
exchanges in the Southwest division, twelve 
have 100 or more subscibers 








Wasuineton, D. C., Feb. 9, 1884,—The| 
Secretary of the Interior has dismissed the | 
appeal of Adolph Eccard from the decision | 
of the Commissioner of Patents in the patent | 
interference case of Eccard vs. Drawbaugh, | 
in an application for a patent for a micro-| 
phonic telephone. The interference had | 
been decided in favor of Eccard, but the | 
Commissioner granted Drawbaugh’s motion | 
to reopen the case for the introduction of | 
fresh testimony, and from that decision | 
Eccard appealed. The Secretary, in his de- | 
cision, says that the evidence offered by 
Drawbaugh could have been readily pro-} 
duced at the date of the hearing, and that the} 
rules of law would justify a refusal to order | 
one hearing. But it would be manifestly | 
improper to follow such rules if they led to} 
the issue of a patent of doubtful validity, 
and, as the evidence offered is clear and peosi- 
tive, which, if sustained, would change the 
result of the interference, the Secretary holds 
that a patent should not issue tu Eccard 
without further examination, 

—-: 
South American Telephone Business. 


| 
{ 








The agent of the Tropical American Tele- | 
phone Company at Buenos Ayres writes, 
under date of January 3, that the December | 
receipts of the United Telephone Company 
were $10,658.70, and the expenses, $8,893.71. | 
The present subscription list numbers a little | 
over 1,200. Sales promise to be larger this | 
month than any previous one. They amount 
to $5,382; gained 52 subscribers in Decem- | 
ber. Advices from Rio de Janeiro state that | 
the Companhia des Telegraphos Urbanos has 
the following exchanges working: 

Rio de Janeiro, with 822 subscribers; 
Nictheroy, opp., with 43 subscribers; Pe 
tropolis (connected by cable), 27 subscribers; 
San Paulo, with 110 subscribers; Companos, 
just opened, 8 subscribers; total, 1,005 sub- 
scribers. 

The company is in treaty for the establish- 
ment of exchanges in four other large cities, 
under a guarantee of 600 subscribers at the 
start. The latter half of 1883 was a period 
of unusual activity in telephone affairs in 
Brazil, but in 1884 has opened with still bet- 
ter prospects. 


Both of the above companies 
are sub-companies of the Tropical, in which 
the Tropical has a stock interest, beside send- 


ing them about 150 sets of instruments per | 


month. 
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Telephones as Watchmen’s Tell-Tales. 





‘‘Farmers and Mechanics’ Bank O. K.,” 
‘*Centennial Bank O. K.” These messages, 
and announcements of a similar character 
from nearly every bank in the city of Phila- 
delphia came rushing into the telephone ex 
change at Fourth and Chestnut Streets last 
night at 10 o'clock, and for a few minutes 
the operators were kept busy receiving word 
from the watchmen who are locked up in the 
big financial institutions as to the condition 
of affairs behind the granite and iron walls. 

As an additional police precaution against 
robbery, fire or accident, during the past few 
years nearly every bank, large banking house, 
and several prominent business establishments 
have had their places connected by telephone 
with the exchange. Beginning at 7 o’clock in 
the evening and ending at 6 in the morning, 
the watchmen of these institutions communi- 
cate half-hourly with the operator 'at the ex- 
change. At the appointed time, in case there 
is no report from a particular place, a man 
is sent to the bank or mercantile house to 
ascertain the cause for the failure. If the 
watchman does not answer the messenger, 
then the authorities are communicated with 
and the bank is opened. A failure to report 
is also marked on the slip in the exchange, 
and word is sent to the bank or mercantile 
house the next morning. This new method 
of policing has become popular. 

—__—_-@pe——_—_— 

Dr. Richardson, of England, says that 
‘when the air is driest, the drinker craves 
alcohol the most.” This may be the case in 
England, but in the experience of the Old 
Guard, in this country, it is when the 
drinker is the driest he craves alcohol the 
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Lynn, Mass., Telephone Service—Changes 
to be Introduced. 





The increase in the telephone business in 
this city isa little phenomenal, and ever since 
its inception improvements have been con- 
stantly; made. To-morrow all the present 
telephone boards will be removed. Manager 
Hubon, of the Lynn Exchange, recently in- 
itiated ts into the mysteries of seven new 
Western electric boards, whith afe to stiper- 
sede the old. The Westefn Electric board is 
mtich simpler than the present one, and one 
operator can answer calls one half as fast 
again. This change has improved service 
greatly. 

The new boards are so arranged that when 
a call is made the parties are at once con- 
nected, so that as soon as the party desired 
answers, they will be in direct vonnection 
with the party first called. This will save 
much time and bother to the operator and 
work to the advantage of the telephone ser- 
vice. 

There will be a lady operator to each table, 
but in case of emergency one operator can 
attend three, as there ure only thirty-five 
wires coming to a table. The talking across 
the board will also be done away with, for if 
a party on ‘‘A” board wants a party on “B” 
“C” or “D” board, the operator opens a cir 
cuit with the operator of the board wanted, 
and speaks to her through the transmitter. 
In case one operator is very busy, and the 


| operator beside her is not, she can render as- 


sistance without interference. 

A new transmitter will be used, which will 
allow the operator to talk low, so that she 
can be distinctly heard on the wire, but the 
usual ‘‘hum” in the office will be done away 
with. There are five Lynn lady operators, 
and Monday two new ones from the Lowell 
division will commence operations in the 
Lynn office. The lady operators are courte. 
ous 10 all, and they have their division by 
heart. It 1s no small task to memorize every 
subscriber and their number, but they do it. 
At present there are about 300 subscribers, 
and 80 of them have private lines. The new 
boards will do service for 800 subscribers, 
and when they are in full operation Lynn 
will be better served than any other place in 
the State except, perhaps, Boston and city 
of Worcester. 
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The_ Brownsville, Texas, News. 





Our Brownsville correspondent says that 
some of their city ‘‘ mashers” and their re- 
spective “flames” are gradually ruining a 
number of telephone wires, by the enormous 
amount of ‘‘taffy”’ that they, by means of 
the telephone exchange, transmit back and 
forth to each other. There is no wire, cable, 
railroad iron, or anything else—except a 
*‘dude’s” ear—in this world that can stand 
the terrific pressure of conveying many such 
messages as, ‘‘ Talk louder, dearie,” ‘* Why 
didn’t you come last night ?” ‘‘ You didn’t go 
to see any other girl, did you?” &c. In 
some instances, we are informed, the wires 
are glued together at the central office by the 
refuse ‘‘ taffy ” that accidentally escapes and 
**boils over” at the place where the wires 
meet, and some of them have to be replaced 
every day or two in order to keep the ma- 
chine going. ‘‘ Taffy,” electricity, and sound 
won’t run together. Electricity purifies the 
atmosphere, inhabits telegraph wires, and the 
carcase of an amateur performer in an editor’s 
office, when the criticism of the last per- 
formance did not do him or her justice. 
**Taffy,” on the contrary, is an unhealthy 
diet, and invariably (sometimes we should 
have said) produces heart disease,"sleepless- 
ness, and occasionally lands both parties 
safely in the tomb of matrimony; and the 
fact that his mouth is always charged with 
such an enormous quantity of this seductive 
article is the reason why the growth on the 
‘‘masher’s” upper lip looks so sickly and 
withered when exposed to the bright light of 
noonday sun. In conclusion, we will state, 
to avoid misunderstanding and being knocked 
down and abused by mistake, that all parties 
displeased with the nature of this item will 





most, 


oblige the editor by applying to the War De- 





partment branch of the paper for redress, and 
not to him in person. 
——_+ep- 


The People’s Telephone Company. 





It seems that the interest in the Draw- 
baugh telephone claims is fast fading, but a 
few facts regarding the financial status of the 
People’s Telephone Company, claiining td 
own Drawbaugh’s inventions, may still be of 
interest. The People’s Company was organ- 
ized, under the laws of the State; of New 
York, with a capital of $5,000,000, which 
was issued to three persons for patents and 
claims to patents. The company at first 
owned patents of Klemn and Tisdell, and 
the suit brought by the Bell Telephone Com- 
pany three years ago was defended upon 
other grounds than Drawbaugh’s inventions: 
The present injunttion stands iigainst thie 
People's Teleplione Company,"and does not 
affect any of Drawbaugh’s alleged rights. 
It is understood that the Hebrews, to whom 
the stock was issued, pooled 67,000 shares 
of the 100,000 shares with a New York trust 
company. They then set to work to force 
the Bell Telephone Company to purchase 
this controlling block of stock at an enor- 
mous figure, and an office was opened in 
Boston, near the Bell Telephone Company 
so that a transfer of all the assets could be 
readily made for the expected cash. But 
the Bell Company refused to negotiate. As 
the People’s Company was at large expense 
to maintain a standiag in the courts, it issued 
three contracts, selling out all the territory 
of the company for cask and a stock inter- 
est. One contract was for the New England 
States, and upon this the New England com- 
pany was formed, with a capital of $5,000,- 
000. It is said that ‘‘ four Western States 
were given to one director, and the balante 
of the United States made over to what was 
called the New York syndicate through & 
son of one of tke ditectors in New York.” 
These contracts licensed exclusively all the 
property owned by the People’s Company, 
or hereafter to be acquired by it, to the 
several parties on a royalty basis of $7.50 
per set of telephones and one-fifth of the 
capital stock of the sub-companies. 

The New England company paid about 
$50,000 cash for its rights, of which it is 
said that only one-half reached the treasury 
of the company. The four Western States 
netted the company about the same umount, 
and the New York syndicate controlling the 
balance of the territory of the United States 
agreed to pay some $200,000 for its contract. 
The actions of this syndicate are something 
of a mystery yet to be fathomed. This 
syndicate owns the territory for which the 
Drawbaugh Telegraph and Telephone was 
organized with a capital of $15,000.000. It 
is said that $10,000,000 of its stock goes to 
the syndicate for its rights. The public are 
invited to buy the balance at $15 per share, 
and in the advertisement offering a “limited 
amount” of this stock for sale, the names of 
eleven directors are printed as “the direc- 
tors of the company.” It is said, however, 
that there are upwards of twenty directors, 
and that only the prominent names are put 
forward. 

All the efforts of the company to sell out 
to the Bell Telephone Company proving 
unavailing, the promotors made a great stir 
over the pending lawsuit, and, after having 
sold all the territory to the three organiza- 
tions above mentioned, they offered the 
67,000 shares of stock at a “‘low” price to 
the Bell Telephone people. They negotiated 
through a prominent Boston firm and offered 
the whole block of shares for about $1,000, - 
000. This they thought a very modest 
price. What the Bell Telephone people 
thought is not known, further than may be 
judged by their action in refusing to nego- 
tiate witha company that had nothing to sell. 

— --. 
Mr. Theodore Torrey, for: 
Western Union Telephone pee Baden - 
more recently of the London and Globe Tele- 
phone Maintenance Company, we under- 
stand, will now represent the Utica Fire 
Alarm Telegraph Manufacturing Company, 
of Utica, N.Y. Mr. Torrey is an energetic, 
lively gentleman, and will soon be heard 


from in this field, as his acquaintance is ex. 
tensive, 
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Telephone Call-Box. 





Messrs. J M. Oram, Henry Garrett, and 
H. M Sutton, of Dallas, Texas, have patented 
a valuable improvement in the telephone 
call-box. 

Some inconveniences arise occasionally in 
operating the present boxes from the liability 
of the hook to fail in making the proper con- 
tuct, after the phone has been removed, by 
which means the circuit is broken and con- 
versation interrupted. Negligence also often 
causes subscribers to fail to ‘‘ring off” when 
they have finished talking, in which case 
much valuable time is lost to the operator in 
the central office in the effort to ascertain the 
fact. The machinery of button and crank is 
cumbersome, requiring two hands to ‘‘ring 
up” the office and to ‘“‘ring off.” The in- 
ventors claim that all these difficulties have 
been removed in their box. 

There is no hook with balance springs to 
get out of adjustment, make poor connections, 
or corrode. The lever which does all the 
work is moved directly by hand, thus dis- 
pensing with the balance spring and conse- 
quent inconveniences. 

The mere removal of the hand phone 
‘‘rings up” the office, and the act of replac- 
ing it ‘‘rings off.” The office is thereupon 
immediately informed when the party desired 
has been found, and also when the business 
in hand has been finished. It is difficult to 
estimate how much time will thus be saved 
to the operators in large exchanges by these 
two simple improvements. Here is one ele- 
ment of great value in this invention which 
practical men will appreciate: Every per- 
formance of the box is positive as being di- 
rectly under the control of the operator. 

The construction is as simple as that of any 
other bell, and as inexpensive. 

In addition to the ordinary style of box, 
the patent also covers several modifications, 
with ingenious contrivances for adapting the 
improvements to boxes already in use, whether 
operated by push buttons, cranks, hooks, or 
otherwise. The elements which are new and 
covered by the patent may be summarized 
as follows: 

1. In a telephone call-box the combination 
of a lever with arms attached, anvils, and a 
generator operated by the movement of the 
lever, and circuit connections. 

2. The combination with the switch-anvil, 
of a switch, a movable support for the tele- 
phone receiver attached to the switch, and a 
guard for preventing the receiver from being 
removed from its support until the switch has 
been adjusted to the magneto call-terminals, 
the said telephone support having a range of 
movement from its normal position for re- 
ceiving calls; first, down below the guard, 
to send a call and permit the dislodgment of 
the telephone, and then a movement to the 
opposite side of its normal position, to make 
connect*‘on with the battery telephone and 
transmitter 

3. The combination with the switch-anvils 
of a switch, a telephone receiver, support at- 
tached thereto for movement in unison there- 
with, a guard for preventing dislodgment of 
the receiver until its support is moved, and a 
magneto-generator connected to and arranged 
to be operated by the movement of the tele- 
phone receiver support, when said receiver is 
dislodged from its support. 

4. A slotted piece in connection with the 
lever and receiver of the circuit connections. 

me 
The Hartford Telephone Exchange. 





ITS GROWTH—OVER 800 TELEPHONES IN 
HARTFORD—HOW THE IMPATIENT WASTE 
THEIR ENERGY—DON’T TURN THE CRANK 80 
MUCH—AN ABUSE TO BE REMEDIED. 


A call at the Hartford Telephone Exchange 
recently surprised us at the improvements 
which have been made in the operating room 
since the office was first opened, about five 
years ago. Then it was all noise and, to an 
outsider, apparent confusion. The constant 
ringing of the gongs, and theshouts of hello! 
hello! hello! were almost deafening. Now, 
the thing has been so much improved that 
the operating room is as quiet as a house par- 
lor, and though a dozen females were busily 
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engaged in answering the calls, there was no 
confusion. 
AT THE BEGINNING. 

The first telegraph exchange established in 
the world was at New Haven, the sixth anni- 
versary of which was celebrated in that city 
last week. The Hartford exchange was es- 
tablished about one year later, and its growth 
has been steady from the start. There arein 
this city now 806 telephones, in as many 
houses and offices, covering more than 800 
miles of ground. Of this number of sub- 
scribers, one hundred and fifty have single 
wires at their command, so that they can get 
immediate service at any hour of the day or 
night. 

ITS GROWTH. 

In Connecticut there are thirty-six tele- 
phone exchanges, reaching two hundred 
towns and villages, and operating more than 
six thousand telephones, and it is safe to say 
that in two years every hamlet in the State 
can be reached by the telephone. In the 
Hartford exchange there are fifteen towns, 
while in some of the exchanges there are 
only three or four towns. In the Hartford 
exchange there are twenty-two employes, in- 
cluding fifteen girls in the operating room. 
Mr. George H. Coe is manager of the ex- 
change; Daniel E. Smith, chief operator, 
and W. P. Frost, superintendent of con- 
struction. Under the improvements which 
have been made and the perfect system which 
has been established the telephone service is 
quite satisfactory, and in marked contrast to 
the time when most of the subscribers re- 
solved themselves into a committee of grum- 
blers and said hard things about it. 


IN THE OPERATING ROOM. 


As we said at the start, one is impressed 
with the order, the quietude and manifest 
system to be noted in the operating room. 
There, seated in a row, are a dozen girls, 
each with an aanunciator board and an op- 
erating table before her. To each of these 
boards are attached twenty-five wires, and 
each accommodates about one hundred tele- 
phones. Of course each wire commands 
an annunciator, and thus each operator has 
twenty-five of these to watch. A call to the 
central office drops an annunciator noiseless- 
ly before the eyes of the operator. She an- 
swers immediately if there is only one down 
to be attended to. Sometimes half a dozen 
drop almost at the same instant on the same 
board. Now the operator has got to be live- 
ly or the waiting persons will become impa- 
tient and possibly drop remarks uncompli- 
mentary to the telephone, and perhaps blame 
the operator for not answering sooner. At 
intervals there is silence along the whole 
line, but in a twinkling fifty annunciators 
may fall, and the whole force jumps into 
work again. Although each girl is answer- 
ing the call at the same moment, and while 
near enough to almost. touch elbows, neither 
disturbs the other. They place their faces 
quite close to the trans@ters and just lift 
their voices above a whisper and the work is 
done. Then they quickly pass along to the 
next who is waiting, and then the next 
and soon. When a man in calling the cen- 
tral office becomes impatient at a minute’s 
delay he should remember that the operator 
may have half a dozen simultaneous calls, 
and that she cannot answer all of them at 
once. 

SOMETHING WORTH KNOWING. 

It frequently happens if a call for the 
central office is not speedily answered, the 
impatient man seizes the crank and whirls it 
round most violently about a hundred times, 
and when he gets through exclaims breath- 
lessly, ‘‘ There, T guess the central office 
will know that I mean business, now.” 

If the central happens to answer premptly 
after this tempest of rage, the man is pretty 
apt to say, ‘‘that fetched her and I knew it 
would.” 

But the fact is all his violent turning of 
the crank was lost to all except himself. 
After the first call not a sound reaches the 
central office. When the annunciator falls on 
the first revolution of the crank it stays 
down till the call is answered, when it is 
again put back in its place to await a fresh 
call. Those people who have in the past 





wasted so much energy in trying to let the 
central office know that they mean business 
will now be apt to save their surplus strength 
for more profitable employment. Another 
thing: A simple turn or two of the crank 
does the work just as effectually as a hun- 
dred revolutions. 
OTHER THINGS WORTHY OF NOTE. 

The reason why the operators are able to 
talk in such a low voice and yet be distinctly 
understood is owing to the finer adjustment 
of the instrument. While the voice from 


the central office is clear and distinct a mile | 


away, if one were standing by the operator's 
side the words would be barely distinguisha- 
ble. 

Occasionally the ears of the lady opera- 
tors are assailed with improper language. 
In such cases no pains are spared to trace 
the matter home. In some cases of pro- 
fanity the telephones have been removed. 
The voice is usually the detective in placing 
it upon the right shoulders. 

One troublesome thing which the company 
is preparing to meet is the free use of tele- 
phones by non-subscribers. Many people 
seem to think that the telephone is public 
property, and that they are free to use it at 
all times and under all circumstances. This 
abuse is to be met by positive orders forbid- 
ding subscribers to allow outside parties to 
use the telephone. Many citizens who would 
not knowingly do a wrong act, frequently 
step in and use a neighbor’s telephone free 
when it is something he ought to pay for, 
quite as much as for his horse car rides or 
any other convenience he indulges in which 
costs money. 

Here are a few things worth remember- 
ing: 1. Every call is answered as speedily 
as pos-ible. 2. A second call does no good, 
except in case the wire was temporarily out 
of order when the first call was made. 3. 
There is no use in thundering away at the 
crank, thinking it is heard at the central 
office, for itis not. 4. Itis net right for a 
non-subscriber to use a telephone unless he 
goes to the central office and pays for the 
privilege, Heed these few things, and there 
will not be much reason to curse the tele- 
phone. 


——_c > e__ 
Suits in which the Bell Company is 


Engaged. 


WHAT A NEW YORK MAN SAYS OF ITS CLAIMS 
AND THOSE OF ITS OPPONENTS. 





A geutleman who for eight years has been 
prominently identified with telephone inter- 
ests, and is at present president of three com- 
panies and has large interests in the telephone 
business, recently said duriug a conversation, 
that the case between the Bell Telephone 
Company and the Overland Telegraph Com- 
pany, that was recently heard in Philadelphia 
by Judges Nixon, McKenna, and Butler, 
that the true story of this telephone litigation 
has never appeared in print. Of course, the 
Drawbaugh people have had the run of 
several newspapers throughout the country, 
and through these they have presented their 
alleged grievances. Alexander Graham Bell 
holds over one thousand patents on the tele- 
phone. In 1881 Daniel Drawbaugh, of Eber- 
ly’s Mills, Pa., made application to the Patent 
Office at Washington for a patent substan- 
tially the same as Bell’s. Of course it was 
refused. In the time from 1876 to 1881, 
capitalists had begun to discern that the tele- 
phone was to become a great institution, and 
Drawbaugh found no difiiculty in enlisting 
sympathizers for his claim. He came to New 
York, began to manufacture telephones, and 
put one of them in use. This was during 
last spring. The Bell people immediately 
sought an injunction restraining Drawbaugh 
from using the telephone, and the Circuit 
Court for the Southern District of New York 
granted them a preliminary injunction The 
time came for the argument, before Judge 
Wallace, on the motion for a perpetual in- 
junction, and all the evidence had been put 
in and the case closed when counsel for the 
Drawbaugh parties made a request that it be 
reopened, on the ground that evidence had 
been newly discovered that still further 
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strengthened the Drawbaugh interest ; and 
they further prayed that a commission be ap- 
pointed to take the evidence in Harrisburg, 
Pa. Judge Wallace appointed a commission 
to take evidence, and they are at present en- 
gaged on the case in Harrisburg, where most 
of the witnesses belong. That is the first 
phase of the testimony. 

Four months ago, the Overland Telephone 
| Company, of which R. G. Dun, who owns a 
| commercial agency in this city, is president, 
began to put out in New Jersey the Baxter 
jtelephone, of which they are the owners. 
The Baxter telephone, although essentially 
the same telephone, in two or three minor 
features differs from the Bell. The Bell 
Telephone Company commenced action 
against them for infringement of their patent. 
The case came up two weeks avo, in the Cir- 
cuit Court sitting in Philadelphia, Judge 
Nixon presiding. Judge Nixon deemed the 
case and the questions involved of such im- 
portance that he requested Judges McKenna 
and Butler to sit with him, and they con- 
sented. 

The counsel of the Overland Company, in 
their answer, did not claim their telephone 
was not an infringement on the Bell, but an- 
swered that Bell was never entitled to the 
patent, inasmuch as Drawhaugh, as lung ago 
1868, eight years before Bell got his 
natent, had the telephone in constant use. 
The statutes relating to the Patent Office and 
patents say that, if a patent has been in use 
two years, no patent shail issue to the 
patentee. Therefore, the counsel claimed 
Bell had no right to the patent, and no right 
to bring the action foran infringement. They 
asked to be allowed to present the evidence 
on their side that had been given hefore 
Judge Wallace, in New York, on the Draw- 
baugh side. Couns+l for the Bell Company 
were obliged to let them present this evi- 
dence, 4,000 printed pages, for fear the im- 
pression would get abroad that they were 
afraid to meet the Drawbaugh evidence in a 
Pennsylvania court. 

After four days’ patient bearing, the Court 
came in and said that they had decided that 
it would be very unwise to render a decision 
in a case that was then pending before 
another court; therefore, they would let the 
suit for an injunction remain in statu quo 
until the case before Judge Wallace was 
decided, when the case against the Overland 
Company would be judged by the same rui- 
ing. 

Counsel for Bell said that they were unable 
to put the case to a decision, and were only 
too anxious to have the case in New York 
decided. 

Judge Nixon thereupon said that if within 
a reasonable time the case in New York was 
not decided. the plaintiffs could reopen the 
case before his court, and he would render a 
decision upon the points presented. And 
thus it stands, waiting for a decision by 
Judge Wallace One Marcus Marx, a New 
York broker, and Parker C. Chandler, of 
Boston, are backing up the Drawbaugh case. 
These men, with several others, organized 
the People’s Telephone Company, with 
$10,000,000 capital, in $50 shares, which are 
at present selling at $10 each. After the 
People’s Company had been some time in the 
field, the managers of that company organ- 
ized a branch company to operate in Penn- 
sylvania, New Jersey, Maryland and the Dis 
trict of Columbia. The capital stock was 
$15,000,000, at $15 par value per share; $7.50 
per share was to be paid upon subscription, 
and the remainder when the company estab- 
lished their right to the patent, which they 
can never do. Why, the capitalization of the 
Pennsylvania scheme would more than half 
pay for the plant that has been in operation 
in that section of the country for the past 
five years. This company now operating 
there has 30,000 subscribers, is well estab- 
lished, and, notwithstanding this, is not 
worth more than $10,000,000. Drawbaugh 
says that the reason he did not apply for a 
patent sooner than he did was because he 
had no money with which to pay for the 
patent. In the testimony, the Bell Company 
proved that at the time he was so poor he had 
paid his father $1,000 in a lump sum, had 
taken out patents for several inventions, 
among them a bread-kneader, owned real 
estate, taxed at a valuation of $2,700, with a 
mortgage of $300, and was receiving rental 
on this property all the time. During this 
period, according to bis testimony, he had 
not thought it worth bis while to take a 
patent out in the telephone, but had gone to 
the trouble of patenting a bread-kneader. 
and also had attended the Centennial Exhibi- 
tion, where the Bell telephone was being 
shown, but had not thought it necessary to 
see it, though he had been working for eight 
years up to that time ‘‘ perfecting’’ his tele- 
|phone. It’s all bosh—this case of Draw- 
| baugh—and they have not the slightest show 
|in the world, They try to make capital out 
\of George F. Edmunds, of Vermont, being 
| their lawyer, but any lawyer will take a case 
|if he gets a retainer. That 1s the true aspect 
jot the case as it stands, and it will never be 
materially changed, 


as 
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President Bates Cross-Questioned. 





The Baltimore and Ohio Telegraph Com 
pany have made considerable progress during 
the week just past. That is to say, they 
have taken steps of so much importance as 
to denote a firm resolve on the part of that 
company to organize an efiicient competition 
with the Western Union telegraphic octopus 

Mr. Robert Garrett, president pro tm of 
the Baltimore and Ohio Railroad Company, 
and D. H. Bates, president and general 
manager of the Baltimore and Ohio Tele- 
graph Company, appeared last week before 
the Senate Post-Office Committee, and gave 
their vpinions regarding the proposed postal 
telegraph measure now before Congress. 

In response to request, Mr. Bates outlined 
the present and prospective Baltimore and 
Ohio telegraph: system by stating that the 
company now has commercial lines extend- 
ing along the route of the Baltimore and 
Ohio Railroad from Baltimore to Washing- 
ton, Wheeling and Parkersburg, over the 
Pittsburgh and Connellsvile road to Pitts- 
burgh, from Wheeling via the important 
points on the Central Ohio division to 
Newark and Columbus, Sandusky, Chicago 
Junction and Chicago ; lines from 
Paikersburg to Cincinnati and St. Louis, 
with a branch from North Vernon to Louis- 
ville ; that it also owns its lines from Balti- 
more to New York city. It has within a 
few weeks purchased a newly built line over 
the West Shore and New York, Chicago 
and St. Louis railroads from New York city 


also 


by way of Buffalo to Chicago. All these 
lines are practically new, those not jut 
built having been rebuilt within a year. 


They are thoroughly equipped and cover the 
principal cities within the area described. 
The company operates now fifteen wires by 
two routes between New York city and 
Chicago, which is fully one-half the number 
the Western Union Company has between 
those points, and on other roads perhaps the 
same proportion. 

As might be expected, Mr. Bates restricted 
his testimony to the work which the com 
pany is actually doing or has given out con 
tracts for, and said nothing regarding the 
very important contracts with the railroad 
companies, which recently outlined 
These, if successfully negotiated, are likely 
to prove far more advantageous to the com- 
pany than even the new lines itis now build- 
ing, because they will result in forcing the 
Western Union Telegraph Company to build 
many new lines with the result of adding 
still more to its immensely inflated capital, 
and, consequently, to greatly increase their 
interest account, 

Of actual work now being done, Mr. Bates 
said that the company is now engaged in 
building a first class line between New York 
and Boston, taking in the principal cities on 
the route, which will be finished by June 1. 
It is also engaged in building a line-from 
Chicago to St. Louis, via Indianapolis, 
branching from that point to Cincinnati ; 
also from Pittsburgh to Cleveland, thence to 
Chicago Junction, giving cross connections 
and better facilities than can be obtained by 
one line only. It has just closed arrange- 
ments with an existing telegraph line from 
St. Louis by way of Cairo to Texarkana and 
beyond,-and has arranged fora further exten- 
sion of that line tc Houston, Galveston and 
New Orleans. The company intend to pro- 
vide its lines between the great cities named 
with the most ample facilities for the public 
and the merchants and others using them. 
Arrangements have also been completed 
with another company in close connection 
with the Baltimore and Ohio for the imme- 
diate building of a line from Chicago via 
LaCrosse to St. Paul, Minn., and other im- 
portant points in the Northwest, so that 
within the present year the Baltimore and 
Ohio telegraph system will cover territory 
which now yields, he understands, nearly or 
quite three-fourths of the entire telegraph 
business of the country. With abundance 
of wire and complete equipment of all kinds 
to handle all the business that can be secured 
within that territory he looked for good 
results. 

He said—and he told us no news when he 


we 
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said it—that the present rates for messages 
were altogether too high ; that a company 
working on honest capital could afford to 
give the public much cheaper rates and still 
make money, and in that he only concurred 
in what the Review has been saying all 
along. His company, it seems, propose to 
charge for despatches to all the principal 
cities east of the Mississippi twenty-five 
cents, and one cent a word for night messa- 
ges. 

Then Mr. Bates took up the question of 
elficiency of what is called the Nickel-Plate 
line which, as our readers will remember, 
was called in question by Mr. Jay Gould in 
a recent interview, and after his negotiations 
for purchasing it had fallen through. 

Replying to the chairman's inquiries, Mr. 
Bates said the lines of the Nickel Plate, in 
comparison with other telegraph lines, he 
believed from reports from both sides to be 
the best in the country. The policy would 
be not to undertake too much in the way of 
immediate extension, but to give ample 
facilities between the most populous sections 
and as nearly uniform rates as possible. The 
3altimore and Ohio Company now has 25,000 
miles of wire, and provision has been made 
for stringing 15,000 miles additional this 
year. The company has secured the use of 
all patents essentially necessary to operate 
its lines effectively and economically. On 
the line between New York and Boston ten 
wires are immediately to be strung, with 
facilities for twelve niore to be atterward 
added. On the line from Chicago to St. 
Paul and Minneapolis, by way of Uacrosse, 
four wires will be strung immediately and 
eight additional wires afterward. 

Mr. Bates then went on to say that the 
American Union Telegraph Company, though 
covering about the same territory as his 
company cost $5,000,000, while his compa- 
nies lines—the same number of miles—cost 
only $3,000,C00. 

Mr Bates wound up his testimony with 
the following interesting responses to the 
inquiries of the Conyressional Committee : 

‘*Chairman Hill inquired whether tele- 
graph companies could not construct their 
lines over rights of Way and in cities and 
towns under the act of Congress of 1866, 
relating to making railroads and other high- 
way post routes. Mr. Bates and Mr. 
Cowen, counsel] of the Baltimore and Ohio 
Company, held such right existed, provided 
the owners of properties were properly com- 
pensated, but numerous conflicts and litiga- 
tions showed that it could not be enforced 
Mr. Cowen said that the Supreme Court had 
held that the Wabash road having given 
access to its right of way to one telegraph 
company could not exclude another, but that 
the Court had never held that a telegraph 
company could force itself upon a private 
right of way. The decision was against 
discrimination, and even corporations, like 
individuals, woul@be entitled at any event 
to compensation for such use. He ventured 
to say that the American Union had paid the 
Pennsylvania Railroad Company, for railroad 
privileges a sum that capitalized would equal 
the cost of its entire plant. Litigation and 
strife generally arose from one company 
already in possession attempting to exclude 
others seeking equal privileges. 

‘Mr. Bates said the American Union 
Company, within his knowledge, paid a 
very large sum in cash in the Pennsylvania 
Railroad and other Pennsylvania companies, 
to the Pittsburgh, Cincinnati and St. Louis 
company; and in other ways incurred cash 
outlays from year to year, besides telegraphic 
facilities furnished the Wabash and other 
companies for the use of their rights of 
way—he estimated in the neighborhood of 
$150,000 to $250,000 a year. As regards the 
act of Congress of 1866, he knew the 
Atlantic and Pacific, American Union, and 
later the Baltimore and Ohio Telegraph Com- 
panies, had undertaken to secure rights of 
way under that act, but he did notremember 
an instance where they had succeeded in 
such endeavor. 

‘‘Answering an inquiry from Senator 
Wilson, Mr. Bates said that in the majority 
of the Western Union contracts there was a 
clause to the effect that the railroad com- 





danies along whose lines telegraph lines were 
constructed, should not transport material 
for other telegraph companies. Explaining 
this he said, while the contracts did not 
provide that there should be no transportua- 
tion of material for any other telegraph 
company, the contract did not provide that 
the railroad company, should only haul the 
rival telegraph company’s poles, &c., between 
stations at the regular local tariff prevailing 
for like material, which practically amounted 
to a prohibition, as the poles must be dis- 
tributed, of course, along the entire route.” 
———-—- i e——— 
Can Electricity Compete with Gas? 





An esteemed coutemporary of ours, Hngi- 
neering, the leading English scientific journal, 
is inclined to take a somewhat gloomy view 
of electric lighting prospects. It would seem 
as though it had been led to this by a com- 
parison between the cost of gas and elec- 
tricity, rather than by examination of the 
relative merits of the two illuminants. 

The Review, which is and always has been 
in favor of looking at things as they are, and 
not as it would like to see them, has ever 
maintained that this sort of comparison was 
unfair; that electricity, save when generated 
in large quantities, can not be supplied as 
cheap as gas; and even then, when the value 
of the resid uents of gas manufacture are taken 
into consideration, gas will be found to be 
cheaper. But we claim—and we doubt if 
inteliigent persons can be found to refute it— 
that electricity as an illuminant possesses so 
many advantages over gas, that the question 
of difference in cost counts for absolutely 
nothing. 

Adulterated beer, fortified and loaded 
wines, and fraudulent and poisonous teas are 
far cheaper than honest ale, pure wines and 
teas; but does that make it impossible for the 
pure articles to find a market? Not at all. 

If other proof were wanting that the elec- 
tric light is able to compete with gas, the 
fallacy of the argument put forward by our 
contemporary might readily be found in the 
fact that electric lighting plants are now in 
successful operation both in Europe and 
America in almost numberless quantities, 
and the success had with these is encouraging 
capitalists all over the world to put their 
money in similar enterprises. Great shops 
and factories all over the United States are 
and have been for some time running to their 
utmost capacity in order to supply the demand 
made for electric lighting apparatus. 

Our contemporary says it is remarkable 
that every battery inventor asserts that his 
cells consume less zinc than would be theo- 
retically expected, according to received 
ideas. Some merely say that their experience 
justifies them in making this statement, while 
one, Mr. O. C. D. Ross, advances a theory ia 
support of his view. 

We can not see that this is remarkable, 
since inventors, ever since their appearance, 
have been inclined to claim more for their 
inventions than their subsequent trials have 
served to corroborate Mr. Ross, in our esti- 
mation, makes out a rather strong case; but 
even if we are in error in this—and we do 
not pretend to be infallible—the practical 
working of his batteries when they shall come 
to be tried will very quickly settle the dis- 
puted point, just as many other descriptions 
of batteries now in operation are doing. 

He begins, it is said, by pointing out the 
mutual convertibility of heat, chemical 
energy, and electricity, and he argues rightly 
enough that since a given metal will evolve 
different amounts of heat in entering into 
combination with different bodies, it will, 
therefore, be consumed at different rates in a 
battery producing a given amount of electric 
energy, according to the nature of the acid or 
fluid by which it is attacked. 

When one gramme of hydrogen unites with 
one equivalent of oxygen, it develops 34,462 
gramme degrees of heat, and when it unites 
with an equivalent of sulphur, it develops 
only 2,741 units of heat (Watt’s ‘‘ Dictionary 
of Chemistry.” 

But, says our contemporary, a current of 
one ampére with an electromotive force of one 
volt, or flowing through the resistance of one 
ohm develops 0.24 units per second, There- 
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fore, he argues, ‘‘as a current of one ampére 
develops .24 heat units per second, and as 
one gramme of hydrogen, when combining 
with its equivalent eight grammes of oxygen, 
0.24 
34,462 — 
0.000007 grammes of hydrogen would be lib- 
erated in one second under the influence of 
one ampére of current. That, then, as com- 
monly understood, would be the electro- 
chemical equivalent of hydrogen.” But there 
is no fact better ascertained in science than 
that the electro-chemica] equivalent of hydro- 
gen is .000010, for it has been experimentally 
determined again and again, while that of 
water -000092, or nine times that of 
hydrogen. Whence this difference, then? 
The standard tables are calculated on the 
assumption that one absolute electro-mag- 
netic unit of ewrrent (ten ampéres) will in one 
second decompose .00092 gramme of water, 
as has been experimentally determined. But 
this unit relates ouly to the intensity of the 
current, and takes no note of its electromotive 
force, and consequently none of its energy. 
It requires a potential of 1.45 volts to tear 
asunder the constituent atoms of water, and 
consequently, if we wish to calculate the work 
expended, we must say that .000010 gramme 
of hydrogen will be liberated per second 
under the influence of a current of one ampére 
with an electromotive force of 1.45 volts, and 
this corresponds with Mr. Ross’s .000007 
gtamme with unit current and unit electro- 
motive force. 

Now, the combination of the same quantity 
of hydrogen with chlorine evolves 23,783 
units of heat, and with sulpbur 2,741 units, 
and therefore, following Mr. Ross, under a 
current of unit energy .0000101 gramme, and 
-0000875 gramme of hydrogen will be evolved, 
from such combinations respectively. Zinc 
in combining with oxygen, chlorine, and 
sulphur, evolves 1,306, 1,547, and 644 units 
of heat respectively, and from this Mr. Ross 
calculates that in a battery in which zinc 
combines with oxygen (‘‘from nitric or ni- 
trous acid and from water”) the theoretical 
consumption per horse-power per hour will 
be 1.1015 lb. [f the zinc combines with 
chlorine, .9295 lb. will represent a horse- 
power, and if with sulphur ‘‘ from sulphuric 
acid,” 2.2330 Ib. 

But the proof of the pudding is in the 
eating thereof, and we shall be much sur- 
prised if Mr. Ross, if given a fair trial, is not 
able to prove his case. 


develops 34,462 units, it follows that 


is 


~_—- _ 


Dedges Telegraphic. 





The testimony of President Garrett, of the 
Baltimore and Ohio Railroad Company, be- 
fore the Congressional Committee last week 
does not accord with the rumors, still uncon’ 
tradicted, that the Baltimore and Ohio Tele. 
graph Company is ready to sell out to the 
Western Union Telegraph Company. 

The Baltimore and Ohio Railroad Com 
pany is owner of the telegraph company of 
the same name, and hence Mr. Garrett may 
be supposed to know just what its intentions 
are, and, while doubtless many believe that 
he has honestly stated these intentions to 
the Congressional Committee, all will agree 
that the rumors now circulating, which cast 
a stigma of falsity upon them, should, even 
if unfounded, be given the lie. A daily 
paper reports that— 

** At the office of the Western Union Com. 
pany it is repeated that nothing is known of 
a contemplated Jease of the Baltimore and 
Ohio Telegraph lines by the Western Union 
Company. An officer of the company said 
that, while no overtures had been made to 
the Western Union Company, there was 
little doubt that the Baltimore and Ohio 
Company are in the market, and ready to 
sell out or lease their lines whenever a favor- 
able opportunity is presented. It was not 
generally known, he said, that the Baltimore 
and Ohio Company a year and a half ago 
were extremely anxious to lease the lines to 
the Mutual Union Company. The former 
went so far as to send the general manager 
to this city, equipped with maps anid statis- 
tics, with a view of transferring the property 
to the Mutual Union Company, The Balti- 


‘Company, and declined by each. 





more and Ohio folks, however, demanded 
such high terms that the offer was rejected, 
and, the Mutual Union soon after passing 
under control of the Western Union Com- 
pany, the negotiations fell through. This 
fact, the official thought, was conclusive evi- 
dence that the Baltimore and Ohio Telegraph 
Company is not such an independent and 
formidable organization after all, and will be 
ready to sell out whenever a favorable op- 
portunity presents itself. It is also learned 
that the lines of the National Telegraph Com- 
pany, which were acquired by the Baltimore 
and Ohio Company a few days ago, had been 
offered in turn to the Produce Exchange, 
Mutual Union Company and Western Union 
At the 
office of the Bankers and Merchants’ Tele- 
graph Company none of the officials knew 
anything of a contemplated transfer of that 
company’s lines to the Western Union Com- 
pany, as had been reported.” 

There are those who say that the state- 
ments made by Mr. Garrett before the Con- 
gressional Committee, regarding the very 
flourishing condition cf the Baltimore and 
Ohie Telegraph Company and the intentions 
of its managers in the future, were little 
short of buncombe, intended either asatempt- 
ation to Congress to purchase it for a postal 
telegraph, or to frighten Western Union into 
a bid. 

There is only circumstantial evidence to 
sustain this view, yet the public, so often 
sold out before, afier equally strong protest- 
ations, may very reasonably be excused if it 
hesitates to pin its faith upon a company 
which permits such direct contradictions of 
its publicly-stated intentions as those con- 
tained in the above interview. 

Before :he Congressional Cummittee Mr. 
Garrett said that the Baltimore and Ohio 
Railroad Company has already expended a 
very large sum of moncy in the acquisition 
of certain lines, and expected to expend a 
great deal more. The time for investment 
in the telegraph material seemed propitious. 
Large quantities of material for construction 
had been contracted for at cheaper rates than 
he had ever known to previously prevail. 
It had entered into contract obligations for 
the building of additional lines to perfect its 
present compact, and, therefore, it became 
very important for his company to know 
what course the Government intended pur- 
suing in telegraph matters. His company 
did not want to see the Government enter 
into competition with private telegraphic 
enterprise after it had entered the field. He 
presumed that the chief concern of the Gov- 
ernment was in reference to what has fol- 
lowed previous telegraphic competition, 
namely, consolidation. While he did not 
know what guarantee against consolidation 
would be satisfactory to Congress, so far as 
the Baltimore and Ohio was concerned, he 
might point to its general policy. This con- 
stant policy, and the further fact that his 
company had expended large sums and had 
arranged to spend still larger sums of money 
extending its present system, was the best 
assurance he could offer Congress and the 
country that his company would in the 
future, as in the past, make no consolidation 
inimical to the general welfare. If the Gov- 
ernment desired further guarantee, the com- 
pany was prepared to enter into a contract with 
the Post-Office Department for the transmis- 
sion ofGovernment telegraphic business, under 
such guarantees as to rates, fidelity of trans- 
mission, etc., as any commission appointed 
by the Government considered fair and 
equitable; or if Congress was determined to 
enter the telegraphic field, but did not see its 
way clear to do so immediately, and was 
willing to enter into a fair arrangement, the 
Baltimore and Ohio Company would go on 
with the construction of its lines, so as to 
afford the public immediately the advantages 
accruing from competition, and extend tele- 
graphic facilities at the earliest date, and 
would probably agree to turn over its lines 
to the Government at cost, plus a proper re- 
muneration for its venture and for rights of 
way, as such previously referred to. 

The chairman of the committee, Mr. Hill, 
showed his perception by here interrupting 
Mr. Garrett with the question as to what the 





Baltimore and Ohio Telegraph Company 
would do in the event of the Western Union 
Company offering greater advantages than it 
could secure through competition? 

Mr. Garrett succeeded in eluding this too 


pointed thrust by remarking that he thought | 


the days of consolidation were passed, which, 
though a very pretty commentary upon the 
anticipated Utopian blessedness of the fu- 
ture, could scarcely be looked upon as an 
answer even by those most easily satisfied. 
The Western Union, so said Mr. Garrett, 
was the result of some sixty consolidations, 
more or less, and, it was true, had hitherto 
finally absorbed all rivals. The Baltimore 
and Ohio Company had been willing, and 
had made co-operative arrangements with the 


other independent lines, but when they finally | 


consolidated with the Western Union it bad 
always withdrawn from its alliance with 


them. He could see no inducement which | 


would lead his company, when in possession 
of a system the entire cost of which would 
not exceed $3,000,000, and the nucleus of 
which (that is, the Baltimore and Ohio sys- 
tem proper) was nominally capitalized at not 
exceeding $20,000, and which covered the 
territory from which the Western Union de- 
rived seventy-five per cent. of its entire 
revenue, to consolidate with that company, 
with such heavy burdens as its watered 
capital imposed upon it. 
Ohio Company had a theory that by build- 
ing its line for cash, and serving the public 
at equitable rates that could be fixed by a 
Government tribunal, it could make better 
revenue for its stockholders than could be 
obtained from consolidation. The company 
must always maintain a large telegraphic 
service for its railway business, and was now 
only taking advantage of a good opportunity 
to extend that service for the benefit of the 
public, as well as for the system which it 
was bound necessarily to obtain. 

From this we would gather that the Balti- 
more and Ohio has no scruples against sell- 
ing out the public, but it does not believe 
that Western Union could afford to put up 
a sufficient number of scudi to buy it out. 
In other words, the Baltimore and Ohio 
Telegraph Company would seem, like Don 
Juan's fair friend, to court temptation. 

Chairman Hill said—‘‘ Mr. Garrett, you 
propose building competing lines and mak- 
ing competition general throughout the 
country, and when you have made certain 
expenditures the Western Union will put 
down rates to all the points you reach, and 
will likely raise rates to the points you do not 
reach, the result of which will be a preposi- 
tion from them to you to take your lines at 
an advance. You will find it impossible to 
make money under the pressure they will 
exert, and you will either run your lines at a 
loss or succumb.” 

Mr. Garrett answered that if the Western 
Union, on a watered stock of $80,000,000, 
can earn dividends, that the small capitaliza- 
tion of the Baltimore and Ohio Telegraph 
Company would enable it to make as satis- 
factory earnings, at a much smaller rate, 
than the Western Union could afford to 
make. His company was willing to do well 
and let others do better if they could. The 
Western Union, between New York and 
Chicago, has, he understood, in all thirty 
wires; his line would soon have twenty-seven, 
aud would be as strong in Chicago as Mr. 
Gould is. He has also just bought a district 
company in New York, which would give 
his system large and numerous offices, and 
enable it to immediately organize an effective 
service. The company has already under 
lease wires between the cities of New York 
and Chicago that yield an average rental of 
$19,000, aggregating a fair interest on the 
entire amount it proposed spending; that 
it could, at any rate, live, even if rates were 
put below bed-rock by the Western Union. 
But there was this further consideration, 
how could the Western Union go on paying 
dividends on its eighty millions of stock, 
plus its guarantees and other obligations, if 
it cuts rates below what would yield a net 
revenue? How could they maintain it as an 
investment stock? 

From all this it would appear that the Bal- 
timore and Ohio Telegraph Company believe 
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The Baltimore and | 


| that they can make more money by fighting 
| Western Union than by consolidating with 
| it; and, so long as this is the case, the public 
|may look upon it as a friend; but, should 
they ever be able to obtain more from the 
Western Union than a legitimate working of 
their lines will command, the puble may look 
to see 1ts interests thrown to the dogs. 


> 
The Wiles of the Gas Companies. 





The ingenious but somewhat apparent ruse 
adopted last week by a gas company, or some 
one interested in it, to manufacture a little con- 
fidence on the part of consumers in the disin- 

| terestedness of those who furnish them with 
| gas, has led to even more disastrous results 
than we predicted. It has called out a num- 
| ber of indignant protests, and is likely to do 
the gas companies no end of harm. That is 
to say, it is likely to bring out the whole truth 
regarding their extortionate charges, and may 
end in a complete exposé not only of their 
methods of doing business, but of the dan- 
gerous qualities of the fluids they vend. 

The original letter, which has called out 
these responses, must have been written by 
some new and verdant officer of a gas com- 
pany, who has not learned that the one policy 
of the gas company is to get all you can, and 
keep mum. No douht he has been summarily 
ejected by this time, and his fate will serve 
as a terrible warning to other and similarly 
ambitious aspirants for gas company laurels. 
Any of the sly old foxes that haunt the pur- 
lieus of the executive officers of the gas com- 
panies, could have foretold the consequences 
of this complimentary-letter-from-consumcr 
racket. 

It is well for the gas companies that their 
ambitious official cid not say in his ‘letter 
| from consumer” that he found the gas agree- 
| able and healthful, for that would have assur- 
edly led to the publication of a mass of very 
damaging testimony in this regard. 

Here are two of the letters brought out by 
the original publication: 

GAS BILLS. 
To the Fditor of the New York Times: 

Having seen several articles in your paper 
relating to gas bills, I would like to state that 
my experience does not coincide with that of 
the gentleman residing in a four-story house 
between Fifth and Sixth Avenues. I have a 
small apartment, with no gas in kitchen, and 
my gas bills average about $85 to $90 a year. 
Is the gentleman who is so satisfied with his 
bills a manager of the gas company that sup- 
plies his house? I find my bills are largest 
the months that least gas is consumed. It is 
useless to appeal to the gas companies: my 
| only result in so doing is an increase in bills. 
OcccPANT OF A M\pIsON AVENUE FLat. 








THE LONDON PRICE OF GAS. 
To the Editor of the New York Times: 

In your issue of the 2d inst., relative to the 
gas question, I notice ‘‘ Sufferer” quotes gas 
in London, England, as $1 per 1,000 feet. I 
beg to correct his statement. Three out of 
the four companies there sell gas at 2s. 10d. 
per 1,000 feet, or 70 cents, the other company 
charges 3s, or 75 cents, and on a paid-up 
capital of $67,000,000 pay a dividend of 1214 
per cent. per annum. He also regrets the 
oversight of the au'horities in giving the gas 
companies the privileges they have, at the 
outset. Does he not know that the Mayor 
and Alderman did the same thing again last 
year, so that another gas works will have to 
be provided for next year? —the Equilable— 
but don’t expect gas any cheaper. The fact 
is the more gas companies there are the dearer 
gas will be. and as the companies are under 
no legal obligations, nor have they any legal 
protection, consequently they make hay while 
the sun shines. But if the New York suf- 
ferers want gas as cheap as it is in London or 
Paris, let them follow the example of those 
cities. The raw material is just as cheap here 
as in England, and the quality is superior. 

JOHN KEELING, C. E. 
No. 158 West Forty-sixth St., New York. 
| Wednesday, Feb. 6, 1884. 
| The writer of the first of these letters has 
| discovered, while examining his bills, that 
| the gas companies charge him most at those 
| times when he uses the least gas. This curi- 
{ous phenomenon seems to surprise him 
| greatly. If he thinks he is the first to dis- 
cover it, he is greatly mistaken. It has been 
observed by nearly every one who is so 
unfortunate as to be compelled to use gas. 

General Sickles, of this city, made a more 
curious discovery than this. He discovered 
that he was charged most for gas when his 
house was unoccupied and his family away. 

We will not pretend to say that we can 
satisfactorily explain the latter phenomenon; 
but, after carefuliy examining the former— 
reduced to the proposition: Why do gas com- 
panies charge most when the least is 
used ?—we have found, we think, a solution 
of the problem, and hence of the mystery 
consequent thereupon. 

It is but right that we should begin by 
recounting and going over the various data 
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collected in our examination of this interesting 
and, at the same time, instructive proposition. 
When Gen. Sickles refused to pay his gas 
bill, on the ground that it was excessive, the 
gas company sent their meter examiner to 
his house to re-examine it. On his return, the 
examiner reported that his former reading of 
the meter, on which the charge was founded, | 
was altogether too small; and, instead of| 
being an injustice to Gen. Sickles, was, in| 
reality, a grave injustice to the gas compaby. | 
Then Gen. Sickles proved that his family | 
were out of town, his house locked up, and 
consequently no gas whatever burned. Yet) 
the gas company and their examiner were | 
skeptical. .Knowing that these so-called | 
meter inspectors, in nearly every case of re- 
examination, almost redouble their former 
reading, we looked into the construction of | 
gas meters and came to the conclusion that | 
of all meters gas meters are at once the most | 
untrustworthy and the most easily manipu- 
lated by unscrupulous companies; that meter | 
inspectors have more to do with computations 
as to how much consumers will stand, than | 
with reading the grossly exaggerated indices 
of their meters; and that in these calculations | 
the escape of gas during the day, when the 
pressure, or a portion of it, is kept on—esti- 
mated at fifteen per cent.—is invariably | 
charged against the consumer. Add to this| 
the fact that gas consumes the vital principle | 
of the atmosphere and contaminates it, and 
it is not at all surprising that the gas com-| 
panies can scarcely point to one friendly con- 
sumer, and that a word in their favor appear- | 
ing in the public prints will call out an end-| 
less number of bitter retorts, in which even 
those who do not use gas cannot but help 
sympathizing with the writers thereof. 
The public demand a good, healthy light 
supplied by reputable men, and in the very | 
near future the public will find that electricity 
and electrical companies are entirely able to 
supply their demand. : 
The sooner we get rid of those noxious 
fumes known as illuminating gas, and the 
exacting, pettyfogging knaves that dispense 
much of it, the better it will be for us all. 


—-_>- 


Patent Office Work of 1883. 


The Hon. Benjamin Butterworth, Com- 
missioner of Patents, submitted his anoual 
report to Congre-s January 29. From it we 
learn that the total receipts of the office for 
the vear 1883 were $1,146,240, and the ex- 
penses $675,231. There was in the Treasury 
to the credit of the Patent Office, at the com- 
mencement of the year, $2,205,471; and add- 
ing the excess of receipts over expenditures 
for the twelve months, this fund amounted, 
on the first of January last, to $2,676,476. 

The total number of applications relating | 
to patents was 34,576, of which 33,073 were 
for inventions, 1,238 for designs, and 265 for 
reissues. There were 2,741 caveats filed, 915 
applications for registry of trade marks, 834 
for registry of labels, 18 disclaimers, and 640 
appeals, making a total of 39,724 cases for 
investigation and action. 

The number of patents issued in 1883, in- 
cluding designs, was 22,216, and there were 
167 reissues, or a total of 22.383, against 
19,267 patents and reissues in 1882, and 16,584 
in 1881. There were also 902 trade marks 
registered in 1883, and 906 labels, while 8,874 
patents expired, and 2,366 were withheld for 
non-payment of the final fee. 

New York State received the largest. num- 
ber of patents, 4,859, Massachusetts following | 
with 2,173, and Pennsylvania with 2,168; | 
then come Illinois with 1,792; Ohio, 1,604; | 
Connecticut, 883; Michigan, 727; Indiana, | 
712: Missouri, 625; California, 596; Iowa, 445; | 
Wisconsin, 394; Rhode Island, 327; and Min- | 
nesota, 310. The United States Army is| 
credited with 6 and the Navy with 3 patents. | 
According to population, the District of | 
Columbia received one patent on the average | 
for 318 inhabitants, Massachusetts one for 320, 
Connecticut one for 765, and Rhode Island 
one for 845, the fewest patents in proportion 
to population being issued to Mississippi, 
which received one for an average of 22,188. | 

The patents issued to citizens of foreign 
countries numbered 1,259, or 124 more than 
were so issued in 1882. England takes the 
lead with 435, followed by Canada with 251, 
Germany 235, France 179, Austria 38, Switz- 
erland 22, and Belgium 20. 


- eae maureen 


The Western Union Tele:raph Company 


will accept business for transmission free on | 
account of the Ohio river flood sufferers. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING FEBRU- 
ARY 12, 1884. 


293,242 Insulator for electric wires; Albert W. 
Hale, Plainfield, N. J. 

293,256 Holder for incandescent electric lamps : 
Jean Languereau, Paris, France. 

203,271 Method of and apparatus for laying branch 
underground electrical conductors ; William J. Phil 
ips and George L. Kitson, Philadelphia, Pa., assignor 
to said Philips. 

293,272 Automatic feeding apparatus for voltaic 
batteries; Frank L. Pope, Elizabeth, N. J. 

293,318 Electrical extension bracket; J. Edwin 
Giles, Hazleton, Pa. 

293,330 Electro-magnetic gas-lighter; Evans H. 
Jenkins, Richmond, Ind. 

293,388 Magnet; Charles Matthews Many, Brook- 
lyn, N.Y. 

293,381 Electric railway signal ; James C. Upham, 
North Sydney, and Jobn P. Rogers, Elmsdale, Nova 
Seotia, Canada 

294,426 Means for measuring velocity by elec- 
tricity ; Frederick W. Cushing, New York, N.Y. 

293,432 Electrical generator, or motor; Thomas 
Edison, Menlo Park, N. J. 

293,433 Insulation of railroad tracks used for 
electric circuits; Thomas A. Edison, Menlo Park, 
N.J., assignor by mesne assignments to the Elec 
trical Railway Company of the United States, of 
New York, N.Y. 

203,434 Incandescent electric lamp; Thomas A. 
Edison, Menlo Park, N.J., assignor to the Edison 
Electric Light Company, New York, N. Y. 

293,435 Electrical meter; Thomas A. Edison, 
Menlo Park, N. J., assignor to the Edison Electric 
Light Company, New York, N.Y. 

293,441 Dynamo-electric machine ; Frederick K. 
Fitch, New York, N. Y. 

293,482 Mechanism for driving dynamo-electric 
machines; John R. Markle, Chicago, Ill., and James 
B. Wayne, Detroit, Mich. 

293,495 Voltaic are lamp; Otto A. Moses, New 
York, N.Y. 

293,518 Means for electrically locating and fol- 
lowing veins of metal in the earth ; Jerome Prince, 
Milford, assignor by direct and mesne assignments 
to August P. Lighthill, Boston, Mass. 

293,532 Manufacture of compound eluctrical wire, 
Luther L. Smith, Ansonia, Conn., assignor to the 
Postal Telegraph Company, New York, N.Y. 

293,533 Underground wire conduit; Thomas L. 
Smith, New York, N. Y., assignor of one-half to 
Daniel A. Matthews, same place. 

293,552 Socket for electric lamps: Sisgmund Berg- 
mann, New York, N. Y., assignor to Bergmann & 
Co., same place. 

293.553 Combined gas and electric-lamp fixture ; 
Sigmund Bergmann, New York, N. Y., assignor to 
Bergmann & Co, same place. 

293,556 Electric motor; Walter Bradbury, St 
Louis, Mo., assignor to George 8. Calhoun, same 
place. 

293,561 Telephone transmitter; Henry C. Buck, 
Somerville, assignor to Francis M. Holmes, Boston, 
Mass 

293,563 Electric battery; Charles L. Clarke and 
John Leigh, Manchester, County of Lancaster, Eng- 
land, assignor to the Domestic Electric Manufactur- 
ing Company, New York, N. Y. 

293,571 Electric bell-ringing apparatus ; 
Gassett, Boston, Mass. 

293,612 Lightning diffuser; Leonidas G. Wooley, 
Indianapolis, Ind. 

293,613 Electric clock ; Gustav Maximilian Hero- 
tizky, Hamburg, Germany. 








Oscar 


A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 


| 1865, will be furnished by any of the 


patent solicitors whose advertisements 
appear in this journal, In ordering 
please state the number and date of the 
patent desired, 

—_-+2+—_____ 


The principal New York office of the 
-almer Wire Company will be found here- 
after at No. 15 Cortlandt Street, Room ‘20, 
Smith Building, four doors from Broadway. 


| Frank B. Knight, general agent. 


— 
WANTED. 


Four live, young, practical telephone men as 
managers, Minnesota and Dakota exchanges, 
averaging one hundred subscribers. Bond of 
$500 required. Work required: Construction 


and repairs, collections, and night operator. 


Apply, giving refereuces, experience, and 
salary expected, to A. C. Temple, Genl. Supt. 
Erie Telegraph and Telephone Co., Minne- 
apolis, Minn. 


j 


| 
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BUSINESS NOTICES. 


A. C. Norrurop, Waterbury, Conn. Iron and 


| Brass Machine Screws, Zinc in Sheets and Plate for 


Electrical Purposes, Parts for Telephone and Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 


A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, CLarKeE B. Horcukiss, New York. 
Send for circular and prices. 


A. L. Bogart, New York. Electric Gas Lighting 
Apparatus. Annunciators for Hotels and Houses. 


ALFRED F. Moore, Philad-lphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass. 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 


AMERICAN ELectTrRicaL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c., &c. Send for prices. 

AMERICAN SPIRAL TELEPHONE Wire Co., Boston, 


Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 


ARMINGTON & Sims, Providence, R. I. 
for Electric Lighting and general use. 


Engines 


Austin GALLAGHER, New York, Keith Electric 
Light System complete for Arc Lighting. Stock for 
sale. 

BAXTER Exvectric Ligut Company, New York. 
The Baxter Lamp. 

B. W. Payne & Sons, Corning, N. Y, The Payne 
Single and Double Valve Automatic Engine. Send 
for catalogue. 

Bereman & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur- 
poses. Send for circular. 

Bouton CarpBon Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

BROWNLEE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

Brusu Evectric Co., Cleveland, Ohio. Are Lights 
and Brush Storage Batteries. 

BuFrraLo EvLectric Works, Buffalo, N. Y. Carbon 
Points and Plates. 

BuTLER Sares, New York. 
Proof. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 


Fire and Burglar- 


CuicaGo INsuLATING Co., Chicago, Ill. The Fiske- 
Mott High-resistance Insulator. Send for circular. 


CHROME STEEL Works, Brooklyn, N. Y. Steel for 


Magnets a specialty ; Chrome Cast Steel. 


CoE Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zincs. Write for 
price list. 

C. V. Starrorp & Co., Acton, Ont., Canada. Tele- 
graph and Telephone Poles. 

D. VAN NostrRANbD, New York. Scientific Books. 
Send for cireular. 

ELECTRICAL DEVELOPMENT COMPANY, Boston, 
Mass 

ELectric Gas Ligutine Co., Boston, Mass. Im- 
proved Electric Gas Lighting Apparatus. 

ELECTRIC STORAGE AND Licut Co., Buston, Mass. 
Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

H. M. Raynon, New York. 
purposes. 

Hotmes, Bootn & Haypens, New York. Fire- 
proof Electric Light Wire, Patent “* KK" Insulated 
Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

I. W. Cotzsurn & Co., Fitchburg, Mass. Dynamo 
Electric Machines. 

Ivison, BLAKEMAN & TayLor, New York. Ink of 
all kinds and colors. Circulars sent on application. 


Platinum for all 


JaRVIs ENGINEERING ComMPANY, Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 


Joun H. Murcer, New York. Platinum, Chemical 
Apparatus, Crucibles, etc 


LecLANCHE Battery Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

LONG SCENTED TELEPHONE Company, New York. 
Great Novelty and Toilet articles. 

J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 


Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 


Lockwoop & Foster, New York. Learners’ Tel- 
egraph Instrument. 


Mutua District MEssENGER Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D. 
J. Hern, General Manager. 

New ENGLanp Butt Company, Providence, R. I 
Braiding Machinery for covering Telegraph, Tele- 
phone and Electric Light Wire, Single and Double 
Winders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 


O. W. Mappaus, New York. Designer and En- 
graver. 

Paine & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 


PALMER WIRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 


ParTRICK & Carrer, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 


PHOSPHOR BRONZE SMELTING Co., Philadelphia 
Pa. Telephone Wire, insulated and bare. 


RHODE IsLAND TELEPHONE & ELEcrTRic Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 


ScHLEICHER, Schumm & Co., Philadelphia, Pa. 
Manufacturers of the Otto Gas Engine. Write for 
catalogue. 


STANDARD ELEcTRICAL Works, Cincinnati, Ohio. 
Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bells, Switch Boards and Telephone 
Exchange Apparatus, Annunciators, Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 








Swan INCANDESCENT Evectric Ligut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

THe AnsontA Brass AND CoprerR Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tue Bisnor Gurta Percua Works, New York, 
Gutta Percha Insulated Submarine eng x Cables, 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or og covered Torpedo Cables, 
Lead-covered Cables, Telephone Cabies of all kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 

T. H. ALExaNpER, Washington, D. C., Solicitor 
and Counselor in Patent cases. 

THompson-Houston Exectric Licut Co., Boston, 
Mass. Automatic Self-regulating System of Are 
Lighting. 

‘THE ELECTRICAL Suppiy Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 

Tue RuoveE Isi.anp BRAIDING MACHINE Co., Provi- 
dence, R. I. Braiding and Winding Machinery for 
covering all kinds of Telephone, Telegraph and 
Electric Light wire. 

_ TRENTON IRoN Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Telephone 
and Telegraph purposes. Write for prices. 

TROPICAL AMERICAN TELEPHONE ComPany, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico, Central America, West India, and South 
America. 

Unirep States Exectric Lieut Co., New York. 
Arc and Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

Union ELEcTRIC MANUFACTURING Co., New York, 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications. 

Viapuct MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for 
price-list. 

Victor, Bisnorp & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur: 
poses. Send for prices. 

WeEsTERN Evectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 

Warts, CAMPBELL & Co., Newark N. J. Improved 
Corliss Steam Engines. Send for catalogue. 

W. R. Porzk & Co., Baltimore, Md. Telegraph, 
Telephone, and Electric Light supplies. The best 
of everything, and at lowest prices. 

NATIONAL ELEcTRIC Company. Washington, D. C. 
Electrical supplies and apparatus. 

Royce & Marean, Washington, D.C. Dealers in 
"ree apparatus, Telegraph and Telephone sup- 
plies. 











Average Market Quotations of Battery 
Supplies for the Week Ending February 
21, 1884, 


Disque Leclanche Battery, per cell. ....90e. 


“ Porous Cups... ... oe SOR. 

4 . ee ose ee 
Prism Leclanche. Battery, per cell. . .$1.25c. 
“ e Prisms, per pair...... 90c. 

ee es SOUND. <i seswilesiens 30c 

a es i fee OP 25e. 

se - Se 12¢c, 
Leclanche zincs..............00ces ook 
Crow foot, 6x8, per cell.............. . He 
ORION TROON is Sicieinden cscs iene 30c 
Cee EI aia sree sleeps Wiktomiele cus 18¢ 
PEE Seno blancs unecewieilanande 25c 
Sal Ammoniac, per Ib......... .......124¢ 
Blue vitriol, per lb ....... ea seeeere 6ic 
sg a ef ee 53c. 
Sulphate of zinc......... Rececaitines ..10¢ 
ONT WN ogo sce wiie's ovasmercve $1.90. 
MUNIN, ee vcscseice ocecesees 20c 
TEPONN 55 ss ocs Us a siewdec . -.50e. 


Send to our advertisers for price lists. 





Average Telephone Stock Quotations, for 
week ending February 21st, 1884. 


Highest. Lowest. 
American Bell Telephone Co..1744 163 
Ceniral New York Telephone 


and Telegraph Company... .100 97 
Empire State Telephone and 

Telegraph Company ....... 198 189 
Hudson River Telephone and 

Telegraph Company . ..... 100 92 
New York and New Jersey 

Telephone Company........ 86 74 
Mexican Telephone Company.. 24 2} 
New York and Pennsylvania 

Telephone Company........ 76 67 
Southern Bell Telephone and 

Telegraph Company........ 125 120 
Tropical Telephone Company. 2 24 
Central Union Telephone Co. . 100 95 
Iowa Union “ 7 ose 95 
Missouri and Kansas Telephone 

SAR ae AE ei Pee 98 94 
United Telephone Co. (Kansas 

and Missouri)........ os’ Jaelatn 95 
Bell Telephone Company, of 


Missouri........ sient ace det . .160 150 
Wiscunsin Telephone Company120 115 
Cumberland Teleptone Co...:.100 ° 97 
Great Southern Telephone (o..100 95 
Michigan Telephone Company 105 100 
Chicago Telephone Company. .282 280 
Erie Telephone Company..... 41 36 
Union Telephone Company. . . .100 95 
Southern New England Tele- 

phone Company............165 160 
New England Telephone Co... 58 46 
Chesapeake & Potomac Tel. Co. 100 97 
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HLECTRICAL REVIEW . 











JUST OUT. — 
EXLEcTRICITY 


In Theory and Practice, 


Or the Elements of L etal Fneering | 


MAGNET STEEL Lieut. BRADLEY A. FISKE, U.S.N. 


PRICE $2.50. 


8vo, Cloth, 180 Illustrations; 
Copies sent postpaid by mail, on receipt of price 


D. VAN NOSTRAND, Publisher. 


23 Murray and 27 Warren Streets, NEW YORK. 


INCANDESCENT LAMP 


WANTED 


Inventors of Incandescent ents wishing 
to sell patents can send description, terms, 
and specimen lamp to H, care of ELEctrricaL 
REviEw, 23 Park Row, New York. 











AND ALL KINDS OF 


CHROME CAST STEEL. 


STEEL for MAGNETS 


4A SPECIALTY, 





Complete Cutstoane, of Electrical Books will be sent to 
y address on application. 








W.R. POPE & CO. 


Corner North & Lexington Streets: 
BALTIMORE, MD. 


’ Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES. 


And warranted superior to all other brarias. 


CHROME STEEL WORKS 


Brooklyn, E. D., N. Y. 


S. H. KOHN, 
Proprietor, 


VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 


Cc. P. HAUCHIAN, 


Superintendent. 








PLATINUM 


For all Manufacturing, Chemical, Electrical. 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 


ESTABLISHED 1837. No. 33 MAIDEN LANE, NEW YORK. | 


ELECTRICAL SUPPLIES 


| 
| 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS. 


Telegraph and Telephone Supplies, 
No. 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D.C. 


Correspondence Solicited. 








T. H. ALEXANDER, 


Solicitor and Counsellor in Patent Canses, 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 
Twenty-three Wears’ Practice. 


Expert examinations and opinions, relating to 
infringements, Validity aud Scope of Patents, Ca- 
veats, Designs, Trade-Marks, European and Can- 
adian Pateuts. Forinformation on Patent matters, 
send stamp for my ** HIN ¢s TO INVENTORS,”’ 


PAINE & LADD, 


LBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LAD 


Attorneys in Patent ‘Gunso 
And Solicitors of Patents, 
WASHINGTON, D.c. 


THE TROPICAL AMERICAN TELEPHONE CO., (Limiten.) 


Sorte Avuruorizep Exporters o¥¢ 


Patented Telephones  Telephonie Apparatus 


FROM THE UNITED STATES TO SOUTH AMERICA, CENTRAL AMERICA, 
MEXICO, AND THE WEST INDIA ISLANDS, 





National Electric Company, 





AND APPARATUS, 
1413 G STREET, WASHINGTON, D.C. 


Estimates furnished. Correspondence solicited. 





Lost ce. Mass., UD. S. A. 
LOCKWOOD & FOSTER’S 


NEW TELEGRAPH SOUNDER AND KEY. 


No. 95 Milk Street, 
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SEND 75c. FOR ELECTRIC BELL. NAME CAPACITY REQUIRED IN YOUR ORDER, 
January 22, 1884, 
The undersigned have thoroughly tested the ‘*Lockwood & Foster Tele ‘graph 
Sounder and Key,” and Electric Bell, and find them both reliable, practical, working 
instruments. We therefore endorse them as the best and cheapest in the market. 
Signed, Tue Freeman Execrnricat M’r’G Co., 181 William St., N. Y. 
8. D. Mort, Electrical Draughtsman and Expert, 59 Astor House, N. Y. 


Address all communications to LOCKWOOD & FOSTER, 21 Park Row, N. Y. 





THE “MORSE” LEARNERS’ 


Price $3.75 


“Morse ” Instrument alone, without battery 
““ Morse ” Instrument without battery, and wound with fine wire for lines of one to fifteen miles 
Cell of battery complete 
‘* Morse Learners’ Instrument without battery, sent by mail 

( Battery cannot be sent by mail.) 





complete with Battery, Book of In- 
struction, Wire, Chemicals and all 
neceseany materials for operating. 


INSTRUMENT THE BEST, 




















{> Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. ; 

{= We will in every case refund any remittance made us for these Ss 
goods, if they are not feund to be entirely satisfactory. 





You are sure of getting the BEST THAT IS MADE 
if you select the “ MORSE.” 


The ‘‘Morse 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 





99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 











oJ, H. BUNNELL 
No. 


W383 Liberty Street, New York. 


& Co., 














. ‘Lay! Ny 
grosres 
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Wi, The Greatest Open 


Circuit Battery 
in the World, 


Superior to the Leclan- 
che and all others, for 
Telephone. Annunciator, 
Burglar Alarm, and all 
open circuit work. 


ELECTRIC COM PANY. 
Telegraph Sounder and Key. 


Not prepaid, $1.50. Prepaid, $2.00. 


Price | lete) $1.20. 


Liberal discount to 
dealers 
Send for descriptive Cir 
ular and Price List. 


BERGMANN & CO. 
Electrical Works. 
292, 294, 296 & 298 
AVENUE B, 
NEW YORK, N.Y. 


NEW ELECTRIC CALL, 7ic.: NEW ANNUNCIATOR 

DROP, 75c.: NEW SOUNDER, $1.00; NEW SELF- 

CLOSING KEY, 75¢.: PUSH BUTTONS, 20c. prepaid: 
6 DROP ANNUNCIATOR, COMPLETE, 86. 


Batteries, Wire, etc., for the above-named instru- 
ments, Liberal Discount to the trade. 





foet. 16, 1883, 
PAT’D 4 Noy. 20, 1883. 


The undersigned have thoroughly tested the | 


BLBOTRICALD ; 
™ BERGMANN & HAID BATTERY, 


segteen 21, 1884 


Viaduct Manufacturing Co 


OF BALTIMORE. 
(Successors to late firm of Davis & Warts.) 


A. G DAVIS, President. 
ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS. 


NO BATTERY REQUIRED. 
$4, to $5, each. Discount on larae lots. 





LINE 














“ Lockwood & Foster Telegraph Sounder and Key,” | 
and Electric Bell, and find them both reliable, prac- 
tical, working instruments. We therefore endorse 
them as the best and cheapest in the market. 
Signed, THE FREEMAN EL ee TRICAL MFG Co., | 
8s. D. Mort 18! William — et, N. Y. 
Electrical Dre 2ughtsman - Expert 
) Astor House, N. Y. 
We guarantee our Steins Sounder and Elec- 
trie Call to work further with same battery power 
than any other sounder or Call in the world. Send 
for circular and remit for sample with your order. 
(2 AGENTS WANTED. _43 


Lockwood & Foster Electric Company, 
21 PARK ROW, N. Y. 








THE ELECTRIC 


STORAGE AND LIGHT G0. 
95 Milk St., Boston, Mass. 


Organized under the Laws of Massachusetts, 


Magneto Bells, 


OWN THE PATENTS FOR 


Faure’s Storage Batteries, 


Electrical Entgy Avcumulators, 


FOR 
MASSACHUSETTS, RHODE ISLAND) 
| 


AND CONNECTICUT. 


Telegraph and Telephone 


EXCLUSIVE MANUFACTULERS 


Switch 


House and Hotel Annunciators, and Burglar Alarms, &c., 


STANDARD ELECTRICAL WORKS, 


—MANUFACTURERS OF— 


Instruments, 


AND taTENTEES OF THE 


“CELEBRATED POST” (xew crak wureL) MAGNETO BELL, 
‘Tanufacturing Licensees of the AMERICAN BELL TELEPHONE COMPANY, 


Boards 
MANUFACTURERS OF 
Same Furnished and Put up to Plans and Specifications, 


STOCK ON HAND OF 


and Exchange Apparatus, 


LARGE 


Wires, Batteries, Insulators, Electric Light Wire and Supplies. 


Send for Illustrated Catalogue and Special Prices, 


STANDARD ELECTRICAL WORKS, 


Cineinnati, Ohio, U. S. A 





American Bell Telephone Go. 


THEO. N. VAIL, 
Genw’l Manager. 


WM. H. FORBES, 
President. 


WM. R. DRIVER, 


Treasurer. 


GROUND LINE This Company owns the Original 
Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, | 
except for certain limited territory, | 
x under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- | 
i 4 can Speaking Telephone Co., and the | 
C 4 Hj Harmonic Telegraph Co., the Patents | 
; h, owned by those Companies, and is | 
prepared to furnish telephones to the 

citizens of the United States through 
A its local Licensees, on the 


”-BXCHANGE, 
PRIVATE LINE, & 
3 SPEAKING TUBE LINES 


Those dsiring instruments on Pri 
vate or Speaking Tube Lines, or con- 
nections on Exchanges, will please 
apply to the nearest Licensed Ex-| 
change, when their case will be brough | 
to the attention of the proper local | 
Company. 

Any further information will be 
gladly furnished on application to the 
Company at iis office, 


No. 95 MILK STREET, BOSTON, MASS. 


vec tful'y notifiea, that they 
ecuted according to tae 




















following | 














ene waneeene tates 





CT 


All persons using telephones not licensed by this Company, are hereby res 
avs liblo to prosecution, @:.J for damages fur im.ringement, and will "be pr S¢ 
tul extent of the law. 





THE THOMSON-HOUSTON ELECTRIC CO. 


Principal Office, 131 Devonshire St., Boston, Mass., 

FURNISHES THE 
ONLY PERFECT AUTOMATIC. SELF-REGULATING SYS- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
|In all desirable qualities of Etzorric Aro Lienrs the THOMSON-HOUSTON SYSTEM 
has no equal. The Lights are superior in color and steadiness, and the entire apparatus is 
more economical, efficient and safe, more easily managed, and less liable to derangement than 
any other. 

THE THOMSON-HOUSTON ELECTRIC CO. was awarded the First Prize for the 
best system of arc lighting, and the best Are Lamp, at the Cincinnati Industrial Exposition 
of 1883. 

The Thomson-Houston System has been awarded superiority in all the competitive tests 
to which it has been subjected. NEW ILLUSTRATED PAMPHLET will be 


sent on application. 





New Enccanpb Butt Co 


PROVIDENCE, se. LT. 


MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire 


CUPL AND DOUSLE WONDER 


Braiders of every deserpio, 
For Silk, Worsted and Cotton Braid. 
FINE CASTINGS 


A SPECIALTY, 
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The Coe Brass Mfg.o, The Buckeye Automatic Cur Of Engine 4. ¢. NORTHROP, 


MANUFACTURERS OF 


BRASS, | sais conics mt ae conmscts 7 [ron and Brass Machine Serews 


PROMPTLY ZING IN SHEETS AND PLATE FOR 
EXECUTED. ELECTRICAL PURPOSES. 


‘Parts f or Telegraph and Telephone Instruments, 


AANUFACTURED FROM 






| practical treatise on Steam 


Copper German Sen, =m = 


bHEETS, ROLLS, ‘PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, H. M. RAYNOR, 
BATTERY ZINCS. No. 25 Bond Street, 


TORRINGTON, Litchfield C0., one iota are a8 : Zoonaan sted . or heavy ont continuous duty ry me aie or high rc «a wae York. 


speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 










Iron, Brass, en, or Zins. 


Opportunity to Estimate on patented articles 
from Sheet Metal. Rod or Brass Castings, respect- 
> | fully solicited. 

























CONN., U. &. A. 
me: Address, BUCKEYE ENGINE CO., Salem, Ohio; or a 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y- | perasrisnen 
THE PAYNE | D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, III. js59, All Forms 
FOR 





ALL PURPOSES, 
Wholesale and Retail 


MANUFACTURERS OF 


seasonal — 
ESTABLISHED 1864. 


Ori FivGiNcS ~WILLIAM A, HARRIS 


MANUFACTURER OF 


Single and Double Valve Automatic Tag 7 ATTS, CAMPBELL & C0.,*=WAP* 
é Ci ‘ 
aW aN 7a i 





Ole) 


y 








Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by any other engine in the market. For | 
sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y., 
Hill, Clark & Co., Boston, Mass. Write for Circ ular i J 
No. 36. B.W. P ayne & Sons, Box 1450,Corning,N.Y. all ~ 

| 


IN FULL VARIETY. 


Sizes Varying from 30 to 2000 HI P. HARRIS -CORLISS 


= Preferred above all others by 
2 the United States and Brush STEAM ENGINES 


ae Electric Lighting Co.’s for regu- 


larity of speed and economy. | With Harris’ Patented Improvements 


Horizontal or Vertical, Direc cting or Beam, Cuniendion, Non-Condensing or Compound | 


LBC LAK vl E. Tg ey or 














Send for copy ** Engineers’ and Steam 
Users’ Manual, by John W, Hill, M. Eb. 
| Price, $1.25. 






The IDE Automatic Engine. 


FOR ELECTRIC LICHTINC 
UNEXCELLED. 








“OTTO” ct? 
| ENCINE 
OVER 10,000 IN USE, 


Started Instantly by a Match, 
pe Stopped all Expense Ceases. 


Works without 
boiler, steam, coal, 
\ ashes or atte nd. 
) ance. Successfully 

adapted instead of 

—@ steam power in all 
industries and of- 
fers special advan- 
tages for running 
: . yg omy mee hin- 
or Telegraph 

| ana 4 Delaghons a: as well as Lighting purposes. — 


Built in Sizes of 1,2, 4, 7,10, 15.425 ind. H. P. 


‘SCHLEICHER, SCHUMM & CO. 


N. E. cor. 33d & Walnut, Phila. 


‘ Nie — Branch Office; 214 Randolph Street, Chicago. 
Prism Battery, | Complete. Size of Jar, 6x4} inches. 


THE GREAT THE FISKE & MOTT 


Telephone Battery, AOS High Resane aa 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over $00,000 cells now in use im the United States and Meleves, Booth and Haydens, 


1,000,000 in Europe. MANUFACTURERS OF 


ve.ernone comranes. FIREPROOF ELECTRIC LIGHT WIRE, 


THE SIMPLEST, CLEANEST, MOST 
DURABLE, MOST ECONOMICAL. From Pure Lake Superior Copper—Conductivity Guaranteed. 


Seware of Infringements and Cheap Imitations. 
PATENT 


LECLANCHE BATTERY CO. 4K = K" Inculated Copper and Iron Wire, 


149 W. 18th St, N. Y., or 


FOR DURABILITY UNEQUALLED. 


Ste 











) 


1 eS A x = 


A. L. IDE, SPRINGFIELD, ILLINOIS, U. S. A. 
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L. G, TILLOTSON & 00.,5 & 7 Dey St, N. Y. For Telephone and Telegraph Use, 
JARVIS ENGINEERING co., 62"! Agents for the Pittsburgh Carbon Co, —=—__ a 


position. . 
For long lines, or wherever HIGH INSULATION 


BOSTON. 
Boilers Set with tho Jarvis Pati- 49 CHAMBERS STREET, NEW YORK, is required, they are unequaled. 


For prices, catalogues, etc., address, 


pees 8 0° cee Rg ite 8 ogg 18 FEDERAL STREET, BOSTON. = THE CHICAGO INSULATING Co., 


Screenings or Slack without a 
blower. Send for Circulars, WORKS AT WATERBURY, CONN. 122 La Salle St., Chicago, Il. 











14 HLECTRICAT REVIELTW. 


MEMBERSHIPS. 
| 


a meeting of the Directors of the ‘ } { | 7 
Rleetric, Manufacturing & Miscellaneous | merical Eee [ lid Vor \ 


STOCK EXCHANCE, 


{t was resolved to close the subscription books for 
the first limited allotment of seats at $250, on or be- 
fore Nov. 17th, prior to opening of the Exchange. 
_ Application blanks may be had of and subscrip- 
tions made through and payable to the order of 
The Third National Bank, No. 20 Nassau Street. 
The St. Nicholas Bank, of N, Y., No. 7 Wall St. 
The Chatham National Bank, No. 196 Broadway.or | 
Messrs. Hagen & Billings, bankers, No. 1 Wall St. | 
All applications must be accompanied by check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made | 
to, and information obtained of, the Secretary, 
lbuncan Building, No. 11 Pine Street. 






MANUFACTURERS OF | 


TO INVESTORS, 72%" Finished Insulated 
| Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 
cured and paid for valuable patents covering 


s | 
| 4 4 ] : 
a complete system of Electric Lighting, and E: LECTRIC LIGHT W IR E 
having demonstrated the economy and relia- | MAGNET WI RE, 
Pa aed ’ " ' PATENT RUBBER COVERED WIRE, BURG 
r » | 4 “9 ah, 
bility of their light, are now prepared to push | MARM AND ANNUNCIATOR WIRE, Pest AR 
i cielo ‘ cei 2 ‘NCASED WIRE, ANTI-INDUCTION AERIAL 
it emmaee with the utmost energy. For | AND UNDERGROUND CABLESETC., ETC. 
this purpose a limited amount of the stock is | 








The Kerra Evecrrio Company having se- 





OFFICE AND FACTORY ! 
No. 67 STEWART STREET, 
PROVIDENCE, R. |. 
EUGENE F, PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


offered for sale at $20 per share. For full | 
particulars address, 
* AUSTIN GALLAGHER, 
Drexer Buiipixa, | 


Cor. Wall and Broad Sts., N. Y. | 


* Refers to Proprietors of the ELectrrican Review. PARTRICK & CARTER’S 
(ona 








MUTT U +s ITs 


DISTRIGT MESSENGER GOMPANY, 


—) OF BOSTON. (— 
Principal Office, Old State House, State Street, Boston, Macs. | 
J. M. PRENDERGAST, rresident, | : - : 
D. J. HERN, Gen. Manager, W.H. SMITH, Sup’t | x * = Ee 


if af gf ii t 
; ! 





DEPARTMENT FOR THE 
Addressing and Distzibution of Circulars. 


Y 


; 


8 * 9440* sitio? a3 yy? 
Y Y Y ‘ F 


NOTICE TO ADVERTISERS AND OTHERS. | 
We have in our employ experienced persons to | 
address, fold and envelope advertising matter for | 
distribution by mail or by our messengers. | 
We distribute Circulars, Handbills, Notices, etc., 
PROPERLY, and at less rate than can be done by | 
any other manner, considering the thoroughness of | 
our work, | 
SpeciaL arrangements made for any respectable 
kind of service; well drilled and neatly uniformed 
messengers employed to do the same. Wili furnish | 
estimates for delivering circulars, ete , to any city 
or town im Massachusetts. | 


OUR RATES FOR DELIVERY IN BOSTON ARE 
AS FOLLOWS: 


Handbills, delivered on the Street, $1. coe 1000 | ~ : —— 


SOs Ge in SS See ee 
15416 97? 19 19420! 21! 
¢ « , 





in the Stores, 1.5 
Tnaddressed Cireulars, (in envelopes) 3.50 ad 
. ” i 


ees Blectric Annunciator. 


2,000 to 10,000, - 6.00 °° (PATENTED EB. 16,1875, ) 


“ * 10,000 to. 25,000, 5.00 2 : 
: . (ams M ; 5 “ We guarantee our Annunciatorto be the most 
Pamphlets, (small), delivered on Street 4.50 SIMPLE, durable and reliable apparatus in_the 


in Houses 6.50 = ** : ‘ a7 1: 
+ : we ; . market. NO DROPS or other COMPLICATED MECH- 
‘; Marge). (2 om Street @-00 «| ANISM to get out of order, and NECESSITATING 


an CONSTANT REPAIRS. We have furnished some of 
Our price for addressing, folding, and mailing, | the largest and finest hotels in the country with our 

‘(including envelopes and ae is $20.00 per! Annunciators. 

thousand for ordinary circulars of not more than Those wishing Agencies for these Annunciators 

Zounces. Speciai rates on lots above 10,000, and | jn unlicensed territory can obtain all information, 

on books and other heavy advertising matter. prices, etc., by addressing us. 


Correspondence solicited with all Operators, Man- 





agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, ete. e 


PARTRICK & CARTER, £44, 89UTH23 St, 


























WIRE. =, 5 | 
Tor Long & Short Distance Telenhonin 


Patents allowed April 24, July 25, 1883. 
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rv ALFRED F. MOORE, 


LAW BATTERY. tnsulated Wire, 


—FOR— 


| Telephone, Telegraph and Electric Light, 


ey i i. ‘ | OE Rain ktees 


iy me | 

eee) 4=ANNUNCIATOR WIRE, 
eee | —=C#s«Maagnet Wire and Flexible Cordage, 
200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 


/PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


‘Insulated and Bare. 








OtORZE. 
vu we; 


The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of | Combines High Electrical Conductivity and Resist 
ef - 2 “ | ancetoC si Ligh 28 ss sity. 
the others, without any of their disadvantages. | , “"°* to Corrosion with Lightness and Tenacity 


Thousands sold monthly. Send for circu-| Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 
lar. Manufactured and sold by the ADDRESS ; 


LAW TELEGRAPH 06., The Fhosphor-Bronze Smelting Co, (limited, 


» 512 ARCH ST., PHILADELPHIA, PA. © 


t.. New York, | Owner - of -,the - Umted - States - Phosphor-Bronze - Patents 
140 Fulton St., Colo Manufacturers of Phosphor-Bronze in the United States. 





Rhode Island Braiding Machine Co. 


89 ABORN ST., PROVIDENCE, R. I. 
General Machinists. 


Our Specialty being in 
Braiding & Winding 
Machinery, 


Braiders and Winders for cov- 
ering all kinds of Telegraph, 
Telephone, and Electric Light 
Wire, and for making all sizes 
of Worsted, Silk, Cotton and 
Mohair Braid. 


Packing Braiders, Coir Matting 
Braiders, Quillers, Hankers, 
Measuring Machines, 

&e., &e. 








& Also a full stock of Spools, Bob- § 
bins, and Braiders’ Supplies. 








CARBON POINTS 
TELEPHONE nnn POLE Sani PLA 


MANUFACTURER OF SUPERIOR 





| BOULTON 
CARBONS, 


| 
These carbons are made of the 


BEST MATERIALS, 


| and with the latest improved machinery, of any 
| required degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 
| inch to 1 inch in diameter, varying by sixteenths. 


1590 to 1620 Special Lengths and Sizes to Order. 
| A large and complete stock always on hand. 
NIAGARA STREET, 


AND 






The want of a high order of battery plate has 
| long been felt. Those wishing such would do well 
| to use the 


*. , BUFFALO, N. Y.| BOULTON PLATES. 


| Special attention is given to the manufacture of 








American Spiral 








Telephone W ire Company | CANADIAN CEDAR POLES, the best 
)/im use; HMve 25 to 35 years: good ap= 
pearance, Prompt delivery at Buffalo, 
Black Rock or Suspension Bridge, N.X. 
Cheap for spot Cash. 4 22ress 
HARVEY, STAFFORD & CO., 
ACTON, Ont., Canada. 


43 Milk Street, 


Boston. MASS. 








all sizes to order. 
| Price-Lists and full information furnished on ap. 


“ WAAKOCTPVPOBAHHbIE KATAAOTV Jn 
nec Cae Sl x, POOL ON 
0.W. MADDAUS Si CARBON WORKS, 
INSSVE AD LUGRE QA PAYNE AVENUE, 
PARK PRON NEW YORK? CLEVELAND, oO. 








re eS a a ee 
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THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IBROX WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY | 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Ship. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. | 


The Bishop Gutta-Percha 
| dhcanieatiaeetie Agent.) 





Original and only Manufacturers in the United States. 


| GUTTA-PERCHA INSULATED 
| Submarine Telegraph Cables, 
| 50 Regular Sizes. One to Ten Conductors. 
| Subterranean Telegraph Cables, 
| Hempen-Armored Covered. 
Aerial Telegraph Cables, 
Lead or Hempen Covered. 

ANTI-INDUCTION 

Telephone (Lead-Covered) Cables, 


TELEGRAPH POLES) "2S" 


Torpedo Cables, 
Recommended by the European and South American 
From 25 to 60 Feet in Length. 
Seasoned ready for immediate delivery. The Larg- 


Governments. 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Ia‘lroad 
Station in the United States. 


BROWNLEE & CO.,' 


DETROIT, MICH. 


[Please mention this paper .1 








'-“---3r6a Cabies, 

For Canal and Streamlet Crossings. 

| Gutta-Percha Office Wire, Leading and Connecting 

| Wire, 

Vor Subsaqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 

For Office, Outdoor, Underground, and Battery Use. 

G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 

| Wires of evry variety of Insulation, 
Magnet Wire, Telephone Flexible Cords, Flexible 

Elevator Cables, Electric Cosine. Burglar-Alarm 

and Annunciator Wire, Electric Light Wire, Cord- 

age and Vables, Lead-Covered Wire, and every 


ELECTRIC LIGHT i | description of pure Gutta-Percha goods, Gutta- 
& Percha Sheet, for Cable Splices; G. ¥. Chemical 

TELE Oh SUPPLI ES | Vessels for Acids, etc. 

TELEGRAPH er aS ——_— | Agents for Reception of Orders and Sale of Goods: 

i L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 

: i WILLIAM HEATON, 503 Chestnut St., Phila. 


T and_fta 








Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
either Gutta-Percha or Copper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled. - Lxtract from 
Report on Cables, by Willoughby Smith. 

: MANUFACTURED BY 


The Bishop Gutta~Percha Works. 


Address all communications to 


W. W. MARKS, Superintendent, 


420, 422, 424 £426 East 25th St., N. Y. 


Electric Company o=-="= 
CHICAGO, BOSTON, NEW = Rhode Island 


TELEGRAPH INSTRUMENTS Telephone and 
Electric Co, 


AND SUPPLIES. 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Safety Applian, 























Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro- 
Mercurial Fire Alarm, Electro-Medical Appa- 
ratus, Electric Gas Lighting Apparatus, Edi- 
son’s Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone 
Exchange Apparatus, Underground Cables. 


ANSON STAGER, ENOS M. BARTON, 


Tresident. Vice-President. 





CATALOGUES 
SENT BY MAL ON RECEIPT OF PxICE 
IN STAMPS OR CURRENCY. 


Pages. Price. 
I—Complete set of Catalogues... ..236 We- . : 
II— Telegraph malvern and Sup- For protection to telephone subscribers 
plies.......... .. 6 6c, against Lightning or Electric Light 


currents. 
Dealers in Electric Appliances of 
every description. 


TV—Insulated Wire (included in IT.) 
V—Electric Bells, Annunciators , 
Electro-Mercurial Fire Alarm 32 


ont ee sane ee Manufacturers and constructors of 
alogue of Private Line Instru- Lightning Rods upon scientific prin- 
ee ee 32 free. ciples. 
Vill—Condensed Prled TAge 000000000008 20 free. Licensees of The Time Telegraph 
xI-Magnets for Mill... a) ge, | C0-,0£ New York for the New England 
Sir William Thomson’s Nautical States. Energetic men with capital 
Instruments. :.......20+0s+seee+0e0 2 Se, Wanted to form local plants in territory 





| not yet disposed of. 





















Correspondence solicited from in- 
H |ventors, or parties having electrical 
: | novelties, with a view either to pur- 
Extra Black, Blue Black, and | chase or introduction as agents. 


Copying, all of superior qua- 

— claiming Special e: 
ellence in the essentials of 
Inidity, Color and Due 

rability. Circulars free. 


Ivison, Blakeman, Taylor & Co., N. Y. 














HENRY HOWARD, President. 
€. T. HOWARD, Treasurer. 
J. W. DUXBURY, Sec’y and Gen. Manager. 
F. H. GARDINER, istant Manager. 


BLECTRICAL REVILW. 


| 





16 


WwW. Cc. DEWEY, 
Treasure. 





5. W. FRENCH, 
President. 


FRANK F. BULLARD, 


Gen’! Manager. 


PALMER WIRE COMPANY 


| PALMER, MASSACHUSETTS, 














CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users ‘as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths, 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 








No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.04; 





Estimates on complete equipment of Private Lines furnished on application. 


New York Office, 20 Cliff Street. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 


Correspondence solicited. 








JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparatus 
Crucibles, Vessels, &c.,Wire for Electrical Purposes 
Plate and Wire for Dentists. Seraps Purchased. 


No. 91 Liberty St., New York. 





THE 


United States Electric Lighting Co. 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Are and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for the most COMPLETE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 


Incandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


Leonard E. Curtis, See. Ph. Ferd. Kobbé, Treas. 


TRUSTEES: 
Edward Weston, Henry B. Hyde, 
John A. Stewart, Charles R. Flint, 
Louis Fitzgerald, George W. Hebard, 


George W. Hebard, Pres. 


Anson Phelps Stokes, 
Henry Day, 
Leonard E. Curtis, 


Marcellus Hartley, 
Walter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


&& SEND FOR CATALOGUE. sy 





Perfect Automatic Regulation in both Systems. 
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Western Electric Company, ™MSIMA SSS core ct 


For Magnets, Telephones, Electric Light, &c., 





Patented Fire-Proof Electric Light Line Wire, 


CHICAGO--BOSTON--NEW YORK, | ‘PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 


| Patented Paragon Line Wire—Fire Proof, Water Proof, 


“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 
Telephones, &c., Zinc Rods, Battery Copper, &c., 
WAREROOMS : 


19 AND 21 CLIFF STREET, NEW YORKCITY. 


Factories, Ansonia, Conn. 


THE BAXTER ELECTRIC LIGHT C0. 


Is prepared to negotiate for New 
Plants. Complete. 















THE BATTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


IS THE 


Greatest Invention in Arc Lighting 
yet made. 

Efficient, Reliable and More Economical than any 
other Lamp in the World, and can be applied to any 
System. SAVES FROM ONE-HALF TO THREE-QUAR- 
TERS THE COST OF CARBONS. 

For terms for territory and cost of Baxter attachment, 
address : 

THE BAXTER ELECTRIC LIGHT COMPANY, 

MILLS BUILDING, 
NEW YORK. 


ARMINGTON & SIMS ENGINE. 


CHARLES WILLIAM, J. AG DAY, GOLD MEDAL 


Nos, 109-115 Court Street, Se oF at the Cincinnati Exposition, and a SPECIAL DIPLOMA for 
the Best Quick Acting Engine, for its Intrinsic Merit, many 


eo 


AND SUPPLIES. 












The Best of Everything at Bottom Prices. 


BOSTON, MASS. } A Points of Excellence and thorough Workmanship. Also a 
Keri te In Ins ulate d MEDAL at the Southern Exposition at Louisville, Ky., “‘ for 

AUTHORIZED MANUFACTURER OF T ] h i T | h et yong Bo nn os eye ang ——e hg hehe anti s ” 
| also the Highest Award of the Industrial Ex on Associa- 

THE AMERICAN G egrap dll C ep one tion, Toronto, Can., for High Speed Engines Exhibited and 


ie and Cables. built by the John Doty Steam Engine Company. 


pan TELEP HOME CO, OFFICE, 120 BROADWAY, NEW YorK. Armington hi Sims Engine (o., 


FACTORY, SEYMOUR, CONN. 
Magneto, Grank and Tush Button = awar-mwpucTION KERITE. PROVIDENCE, R. I. 


CALL BELLS, Telephone Coble. THE BRUSH ELECTRIC CO, “‘se™ 


ae t : a The Sole Manufacturers under all the Patents of Chas. F, Brush 
Some of them Two Miles in Length, are in use in | Sou Blectsie Lighting, Storage Batteries, Be. 


EL ECTRIC BELLS several cities, and are found to WORK We furnish ths only complete and PERFCT SYSTEM of electric lighting. 
; j PERFECTLY for that distanee, | The best DYNAMO Machines. The ONLY PRACTICAL Storage Batteries. 





The best arc lamps, The purest and best Carbona, & ¢, 
Eminent Electricians and Our prices are the lowest, our factory the largest and our business the most extensive in the world to.day, 
DISTRICT BELL ss SEE THE LIST. ELECTRIC LIGHT MACHINES. Standard Sizes. 
Practical Telegraphists [No.of Mch. 2 2 8 so pti % eS 6 % 7 t x 
= = 1 2 4 0 20 30 6 06 
| Commend and recognize the Kerite Insulation as | No. cof of lighte & . ¢ u 30 « 
} superior to all others. At the CENTENNIAL H. P. required, 16 4 2 
$300. 3140-00 $300.00 $415.00 8415.00 $555.00 $555.00 8900.00 $960.00 $1,500.00 #1, 00 82,000.00 $2,000.00 83,600, 


Exursition at Philadelphia, Sim 














H son, Single Lamps $50.00. Double Lamps $60.00. Send for detail. 
Switches for precy Racca The Brush Electric Company, No. 104 nual Aves. Ctetent, Ohio, 
entist, awarded 
Exchanges, to the 
Annunciators, gc, Ketite Insulated Wire and Cables) | NCANDESCENT LIGHTS 
nnunciators, &c, 
A DIPLOMA. _ , ~ 
ate | SWAN INCANDESCENT ELECTRIC LIGHT CO. 
| For **Excellence of the Insulation and OWNERS OF THE 
Telegraph and Electri- | Durability of the Insulator.’ SWAN PATENTS FOR THE UNITED STATES, 
F\ cal Instruments, Bat- ——— ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN: 
soit, Wey, ieaciotens, | GENERAL AGENT: GUARANTEE OUS LAMP AND TO DEFEND THE VALDIFT OF OUR PATENTS. YON TERNS. 


and Telephone Supplies | CLARK B. HOTCHKISS |°® IXFormarion, APPLY To 


of ezery description, | THE SWAN INCANDESCENT ELECTRIC LIGHT CO., 
120 BROADWAY, NEW YORK. £53 Broadway, Cor. lith Street, New York. 














